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ABSTRACT
A MULTIMETHOD EXPERIMENTAL INVESTIGATION OF THE RELATIONSHIP
BETWEEN HOARDING SYMPTOMS AND CONFIDENCE IN MEMORY
Arielle P. Rogers, M.A.
Department of Psychology
Northern Illinois University, 2015
Kevin D. Wu, Ph.D., Director
Poor confidence in memory has demonstrated associations with hoarding symptoms but
no study has examined the direction of this relationship using an experimental procedure. The
current study addresses a gap in the literature by testing the hypothesis that poor confidence in
memory causes difficulty discarding possessions during a behavioral hoarding task. Additionally,
perfectionism is examined as a potential moderator of the relationship between confidence in
memory and difficulty discarding. Consistent with prior research, support was found for a
relationship between confidence in memory and hoarding symptoms; however, no support was
found for a causal relationship between confidence in memory and difficulty discarding.
Furthermore, perfectionism did not moderate the relationship between confidence in memory and
difficulty discarding. Findings are interpreted in the context of the cognitive-behavioral model of
hoarding and the statistical and methodological limitations of the current study. Next, practical
and theoretical implications of study findings are discussed. Finally, suggestions for future
research on hoarding, metamemory, and related constructs are outlined.
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CHAPTER 1
A MULTIMETHOD EXPERIMENTAL INVESTIGATION OF THE RELATIONSHIP
BETWEEN HOARDING SYMPTOMS AND CONFIDENCE IN MEMORY

Statement of the Problem
The inclusion of hoarding disorder (HD) in the fifth edition of the Diagnostic and
Statistical Manual of Mental Disorders (DSM-5; American Psychiatric Association [APA],
2013) denotes a departure from the DSM-IV conceptualization of hoarding as a subtype of
obsessive-compulsive disorder (OCD) or merely a symptom of obsessive-compulsive personality
disorder (OCPD). In DSM-5, HD is classified as an “Obsessive-Compulsive and Related
Disorder” and is characterized by persistent difficulty discarding possessions due to distress,
resulting in significant clutter and impairment (APA, 2013). Another characteristic feature of HD
is excessive acquisition, which occurs in approximately 80-90% of individuals with HD and is
listed as a specifier in DSM-5 (APA, 2013). Epidemiological studies have found that HD affects
approximately 2-6% of the population (Iervolino et al., 2009; Mueller, Mitchell, Crosby,
Glaesmer, & de Zwaan, 2009; Samuels et al., 2008; Timpano et al., 2011). Hoarding symptoms
typically begin around childhood or adolescence and become increasingly severe over time,
reaching moderate levels around early to mid-adulthood and severe levels after age 40 (Grisham,
Frost, Steketee, Kim, & Hood, 2006; Tolin, Meunier, Frost, & Steketee, 2010). Hoarding
symptoms usually follow a chronic course with little symptom fluctuation (APA, 2013; Steketee
& Frost, 2003).
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Hoarding is a significant public health concern, with research indicating that HD can
result in substantial problems at both an individual and community-wide level (Frost, Steketee,
& Williams, 2000; Patronek, 1999). For example, HD may lead to significant financial
difficulties, impairment in daily routine, and problems in interpersonal relationships (Frost et al.,
2000; Tolin, Frost, Steketee, & Fitch, 2008; Tolin, Frost, Steketee, Gray, & Fitch, 2008). Severe
cases of HD can result in costly interventions by community or social service agencies due to the
violation of health and sanitation laws (Frost et al., 2000; Patronek, 1999). Despite increased
awareness of the consequences associated with hoarding, and its addition to the official
classification system, hoarding remains relatively understudied. Further exploration of factors
that contribute to the development and maintenance of this phenomenon is necessary in order to
improve current treatments for HD.
Frost and Hartl (1996) proposed a cognitive-behavioral model of hoarding hypothesizing
several factors that underlie hoarding symptoms. Among these factors are memory problems and
perfectionism. With regard to memory problems, Frost and Hartl suggested that individuals with
hoarding tend to lack confidence in their memory and overestimate the importance of
remembering information and/or the consequences of forgetting. In other words, individuals with
hoarding may believe it is necessary to keep items (e.g., notes or articles from a newspaper) in
order to remember important information contained in them (i.e., because they distrust their
memory), but also might consider an extreme amount of information to be important. To date, it
remains unclear as to whether individuals with HD have actual memory performance deficits or
whether these memory problems are restricted to beliefs about one’s memory—a phenomenon
often termed “metamemory” in the clinical and cognitive psychology literatures. Frost and Hartl
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suggested that memory problems may be part of perfectionism such that individuals with
hoarding set excessively high standards for remembering information and believe that forgetting
even minor details could lead to failure. Thus, items might be saved as memory aids in order to
avoid mistakes.
There is a paucity of research exploring confidence in memory and perfectionism in
relation to hoarding. The few studies that have examined these constructs are cross-sectional,
preventing the exploration of causal relations (Fitch & Cougle, 2013; Frost & Gross, 1993; Hartl
et al., 2004; Steketee, Frost, & Kyrios, 2003). Additionally, researchers have explored these
constructs separately and no study has considered the possibility that they interact. Conceptually,
it is plausible that poor confidence in memory has a greater influence on decisions to discard
items in the context of perfectionistic beliefs (e.g., the belief that remembering every piece of
information is essential). In other words, the relationship between confidence in memory and
difficulty discarding might be expected to strengthen as perfectionistic beliefs increase. The
current study is a multimethod examination of relations among confidence in memory,
perfectionism, and hoarding symptoms. The primary aims were to (1) examine causal relations
between confidence in memory and difficulty discarding and (2) test the potential moderating
effect of perfectionism on the relationship between confidence in memory and difficulty
discarding.
The Relation of Hoarding to OCD
Prior to DSM-5, debate existed as to whether hoarding is better conceptualized as a
subtype of OCD, a symptom of OCPD, or a distinct disorder. Phenomenological, etiological, and
correlational research over the past 15 years substantiates the inclusion of HD as a distinct
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disorder (Mataix-Cols et al., 2010). For instance, research indicates that thoughts regarding
possessions that are experienced by individuals with hoarding symptoms differ from the
obsessions experienced by individuals with OCD in that they are neither repetitive, unwanted,
nor intrusive (Frost, Hartl, Christian, & Williams, 1995; Grisham et al., 2009; Rachman, Elliott,
Shafran, & Radomsky, 2009). Additionally, research has consistently found significantly
stronger correlations among symptom dimensions of OCD other than hoarding (e.g., washing,
ordering, neutralizing) compared to correlations between hoarding and other dimensions, with
the exception of checking to which hoarding has demonstrated moderate to strong correlations
(Stasik, Naragon-Gainey, Chmielewski, & Watson, 2012; Wu & Watson, 2005). Research also
indicates that individuals with HD more frequently have comorbid disorders other than OCD,
such as attention-deficit/hyperactivity disorder (ADHD), major depressive disorder (MDD),
social phobia, and generalized anxiety disorder (GAD) at rates of 51%, 28%, 24%, and 24%,
respectively (Frost, Steketee, & Tolin, 2011; Hall, Tolin, Frost, & Steketee, 2013). In
comparison, the rate of OCD in individuals with HD has been estimated at 20% (APA, 2013),
although some studies have found even lower rates (Frost et al., 2011; Samuels et al., 2008).
Although there is ample evidence to conclude that hoarding is distinct from OCD,
research indicates that hoarding and OCD have several associated features in common including
intolerance of uncertainty (Oglesby et al., 2013; Tolin, Abramowitz, Brigidi, & Foa, 2003),
perfectionism (Frost & Gross, 1993; Frost & Steketee, 1997), and poor confidence in memory
(Hartl et al., 2004; Tolin et al., 2001). Frost and Hartl (1996) suggested that poor confidence in
memory may be expressed as checking behaviors such that individuals with hoarding may
repeatedly check items such as newspapers, in order to recall important information. This may be
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a reason for the magnitude of the correlation between checking and hoarding, although no study
has tested this specific hypothesis. Research has also shown that hoarding occurs secondary to
OCD (i.e., hoarding is a consequence of other OCD symptoms) in approximately 12% of
hoarding cases (Pertusa et al., 2008). DSM-5 distinguishes between these cases, for which a
diagnosis of HD is not warranted, and cases in which individuals with HD have comorbid OCD
(again, estimated at 20%; APA, 2013). Thus, although efforts to clarify the distinction between
HD and OCD have been substantial, the relation between these disorders remains incompletely
understood and is likely to be complicated. Given the findings presented above and the current
placement of HD among the Obsessive-Compulsive and Related Disorders, further research
regarding the relation between these disorders and potential common underlying factors is
essential.
The Cognitive-Behavioral Model of Hoarding
The cognitive-behavioral model of hoarding was proposed by Frost and Hartl (1996) as a
framework from which to derive research questions regarding the phenomenology and etiology
of hoarding. Frost and Hartl defined hoarding as a multidimensional construct comprised of three
core features, including excessive acquisition, difficulty discarding, and clutter. They posited that
there are four separate, but related, factors that contribute to the development of hoarding. These
include emotional attachment problems, behavioral avoidance, maladaptive beliefs about
possessions, and information processing deficits. Since the proposal of this model, research has
sought to further understand the role of these factors in the development of hoarding.
Emotional Attachment Problems. Research on emotional attachment indicates that
hoarding is associated with greater sentimental attachment or “hypersentimentality” toward
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possessions (Frost et al., 1995; Steketee et al., 2003). Frost et al. (1995) found that individuals
who score higher on measures of hoarding (N = 52) have greater tendencies to utilize possessions
as a source of comfort and security (r = .45, p < .01). For example, hoarding symptoms were
associated with statements such as “When I get upset, I turn to my possessions for security.”
Additionally, hoarding symptoms have been found to be associated with statements such as
“Throwing some things away would be like abandoning a loved one” and “Losing this
possession is like losing a friend” (Steketee et al., 2003). Similarly, recent research indicates that
hoarding is associated with general anthropomorphic tendencies, such that individuals who score
higher on measures of hoarding have greater tendencies to attribute human-like characteristics to
inanimate objects, potentially playing a role in the emotional attachment to objects (d = .55;
Timpano & Shaw, 2012).
Behavioral Avoidance. The cognitive-behavioral model of hoarding suggests that
individuals with hoarding problems develop patterns of avoidance behavior for two main reasons
(Frost & Hartl, 1996). First, as noted, individuals with hoarding avoid making decisions about
which items to keep/discard in an effort to avoid making mistakes. Evidence of this has been
found in research on indecisiveness and perfectionism in hoarding (Frost & Gross, 1995; Frost &
Shows, 1993). Second, because some individuals with HD equate the loss of their items to losing
a friend or abandoning a loved one (Frost et al., 1995; Steketee et al., 2003), behavioral
avoidance is a mechanism by which to avoid the pain that often accompanies such loss (Steketee
& Frost, 2003). In this instance, behavioral avoidance is proposed to be the result of the
emotional attachment problems described above.
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Maladaptive Beliefs about Possessions. Research has identified several belief domains
associated with HD, including inflated responsibility for possessions, a need to exert control over
possessions, beliefs regarding memory, and beliefs related to perfectionism (Frost & Hartl, 1996;
Steketee et al., 2003). Examples of beliefs regarding inflated responsibility include “I must take
precaution to protect my possessions from harm” and “I am responsible for finding a use for this
possession” (Frost et al., 1995; Steketee et al., 2003). Beliefs regarding control over possessions
include “I like to maintain sole control over my things” and “No one has the right to touch my
possessions” (Steketee et al., 2003). The latter two belief domains (i.e., beliefs regarding
memory and perfectionism) are described in further detail below, as they are the focus of the
current investigation.
Each belief domain has been shown to be associated with greater hoarding symptoms in
both clinical (N = 122; rs = .60-.75, ps < .001; Steketee et al., 2003) and non-clinical samples (N
= 269; r = .50, p < .001 for total hoarding-related cognitions score; Reid et al., 2011). Reid et al.
(2011) found that hoarding-related beliefs were most strongly associated with the difficulty
discarding factor of hoarding after controlling for OC and depressive symptoms (rs =.30, .11,
and .17 for difficulty discarding, clutter, and acquisition problems, respectively). Coles, Frost,
Heimberg, and Steketee (2003) found that in a large college sample (N = 563), hoarding-related
beliefs significantly predicted hoarding symptoms after controlling for OC symptoms and
measures of general psychopathology (β =.37, p < .001). Consistent with Reid et al. (2011), these
authors found that of the three core features of hoarding, hoarding-related beliefs were most
strongly associated with difficulty discarding (rs= .63, .41, and .40 for difficulty discarding,
clutter, and acquisition problems, respectively).
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Information-Processing Deficits in HD. Research on information-processing deficits in
individuals with hoarding has found evidence of deficits in the areas of attention, decision
making, categorization, and memory. Of these, attention deficits have garnered the most research
support to date via both self-report and neuropsychological measures. Research indicates that
individuals with hoarding have comorbid ADHD at rates of approximately 16-28% (Frost et al.,
2011; Hall et al., 2013). Hartl et al. (2005) found that compared to healthy controls, individuals
with hoarding reported significantly more symptoms of inattention (d = .69). Tolin and
Villavicencio (2011) found that inattention significantly predicted hoarding beyond general
distress and OCD symptoms (N = 87; β = .66, p < .001). In a recent study based on the WHO
World Mental Health survey initiative (n = 2,963), Fullana et al. (2013) found that after
controlling for OCD symptoms, childhood inattention was associated with the presence of
lifetime hoarding symptoms (OR = 6.04). Finally, Grisham et al. (2007) found that, on a test of
sustained attention, individuals with hoarding (n = 30) performed significantly worse than
clinical (n = 30; diagnoses primarily included social phobia, MDD, panic disorder, and GAD)
and healthy (n = 30; individuals with no current DSM-IV mood or anxiety disorder) controls (η2
= .11, p < .001). Due to mounting evidence linking ADHD with hoarding symptoms, researchers
have begun to investigate the use of psychostimulants, such as methylphenidate, for the
treatment of inattention in individuals with HD (Rodriguez et al., 2013).
Findings regarding decision-making deficits have been less consistent. Several studies
have indicated that individuals with hoarding tend to score higher on self-report measures of
indecisiveness compared to healthy controls (Frost & Gross, 1993; Grisham, Norberg, Williams,
Certoma, & Kadib, 2010; Steketee et al., 2003). Additionally, self-reported indecisiveness is a
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significant predictor of hoarding symptoms after controlling for age, depression, anxiety, and OC
symptoms (N = 122; β = .30, p < .001; Steketee et al., 2003). However, neuropsychological
assessments have yielded mixed findings. Some neuropsychological research indicates decisionmaking deficits in hoarding (Lawrence et al., 2006), whereas other studies indicate no
differences in performance on decision-making tasks between individuals with hoarding and
healthy controls (Grisham et al., 2007; Grisham et al., 2010). Some researchers speculate that
decision-making problems in hoarding are not generalized but rather are specific to decisions
regarding personal possessions; thus, methodological differences are one potential reason for the
inconsistent findings in this area (Tolin, Kiehl, Worhunsky, Book, & Maltby, 2009).
The few studies conducted on categorization deficits suggest that individuals with
hoarding have an under-inclusive style of categorization. In other words, research indicates that
individuals with hoarding tend to create a greater number of categories when sorting items, take
longer to sort items, and experience more distress during sorting tasks than clinical (diagnoses
primarily included MDD, GAD, social phobia, and OCD) and healthy controls, defined as
individuals with no current DSM-IV disorder (Grisham et al., 2010; Wincze, Steketee, & Frost,
2007). Of note, this under-inclusive categorization style has also been demonstrated in
individuals with nonclinical hoarding symptoms (defined by self-identification as a “packrat”
and higher scores on measures of hoarding than a nonclinical control group; Luchian, McNally,
& Hooley, 2007). Additionally, Mackin, Areán, Delucchi, and Mathews (2011) found that in a
sample of individuals with late-life depression, those with problematic hoarding symptoms (n =
7) performed significantly worse (p < .03) and took significantly longer (p < .01) on the DelisKaplan Executive Function System Card Sorting Task, a test of categorization, than individuals
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without problematic hoarding symptoms (n = 45). These two groups did not differ on any other
cognitive ability including short- and long-term visual and verbal memory, attention, processing
speed, and verbal reasoning.
Metamemory
The cognitive-behavioral model of hoarding suggests that individuals with hoarding have
two specific memory problems, including a lack of confidence in memory and an overestimation
of the importance of remembering information and/or the consequences of forgetting (Frost &
Hartl, 1996). Rather than actual memory deficits (i.e., deficits in memory performance), these
problems can be described as deficits in metamemory or metacognition. Metacognition is a broad
construct that refers to people’s reflection, evaluation, or monitoring of their own cognitive
processes (Nelson & Narens, 1990, 1994; Wells & Cartwright-Hatton, 2004). Metamemory is
one domain of metacognition and has been defined in multiple ways. Moritz (2006) defines
metamemory as “People’s knowledge and beliefs about the trustworthiness and fallibility of their
own memory” (p. 83). Nedeljkovic and Kyrios (2007) define metamemory more broadly as
“Perceptions and beliefs about one’s memory and thinking processes” (p. 2900). Metacognitive
processes, including metamemory, have been implicated in the development of various
psychological disorders, including GAD (Wells & Carter, 2001), depression (Papageorgiou &
Wells, 2003), psychosis (Morrison & Wells, 2003), OCD, and hoarding.
OCD, Memory, and Confidence in Memory
Confidence in memory is one facet of metamemory that has been studied in relation to
OCD, using multiple methods. Correlational research has demonstrated associations between
OCD symptoms and confidence in memory in both clinical and nonclinical samples (Nedeljkovic
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& Kyrios, 2007; Nedeljkovic, Moulding, Kyrios, & Doron, 2009). Experimental research has
found support for a causal relationship between confidence in memory and repeated checking
such that poor confidence in memory can lead to checking (Alcolado & Radomsky, 2011) and
repeated checking can lead to poor confidence in memory of OCD-relevant stimuli (e.g., a stove)
(Radomsky, Gilchrist, & Dussault, 2006; Tolin et al., 2001). One group found no differences in
memory confidence ratings between individuals with OCD and healthy controls (Moritz, Kloss,
von Eckstaedt, & Jelinek, 2009). However, it is possible that this finding was due to the authors’
conceptualization of OCD as a categorical construct (i.e., by using cut-off points to classify
individuals into groups) whereas research supports the dimensionality of OCD (Mataix-Cols,
Rosario-Campos, & Leckman, 2005; Olatunji, Williams, Haslam, Abramowitz, & Tolin, 2008).
Other differences in methodology such as the use of non-OCD relevant stimuli also may have
accounted for these results.
Findings regarding actual memory deficits in OCD have been less consistent than the
identified metamemory deficit. Tolin et al. (2001) found differences in memory confidence
between individuals with OCD and non-anxious controls, but no differences in memory accuracy
as assessed by an ecologically valid task in which individuals were asked to recall various
“unsafe” (e.g., a broken drinking glass), “safe” (e.g., an un-broken drinking glass), and neutral
(e.g., a baseball) objects after repeated presentations. This finding is in accordance with
neuropsychological research demonstrating no memory impairment in individuals with OCD in
either verbal or spatial memory as assessed by the Picture Word Memory Test and the
Rivermead Behavioural Memory Test (Jelinek, Moritz, Heeren, & Naber, 2006; Moritz et al.,
2009). Other research, however, has found evidence of both verbal and spatial memory deficits
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in individuals with OCD, as assessed by the Hopkins Verbal Learning Test, the Rey-Osterrieth
Complex Figure Test, and the Spain-Complutense Verbal Learning test, a test similar to the
California Verbal Learning Test (Cha et al., 2008; Segalàs et al., 2008).
Taken together, these findings provide support for the role of metamemory in OCD, such
that poor confidence in memory can lead to the development and maintenance of OCD
symptoms, particularly checking. However, it remains unclear as to whether individuals with
OCD have actual deficits in memory performance. Readers should bear in mind that the findings
presented here are merely a select few examples to highlight that there exists discrepancy in
findings on memory deficits in OCD. For a more comprehensive review of this literature, please
see Muller and Roberts (2005).
Hoarding, Memory, and Confidence in Memory
Relatively few studies have investigated the role of memory and metamemory in
hoarding (Hartl et al., 2004; Steketee et al., 2003; Tolin, Villavicencio, Umbach, & Kurtz, 2011).
Steketee et al. (2003) explored cognitive factors involved in the development of hoarding and
found that beliefs about memory significantly predicted hoarding symptoms after controlling for
mood state and non-hoarding OCD symptoms (N = 95; β = .24, p < .01). Hartl et al. (2004)
found that compared to healthy controls (n = 24), individuals with hoarding (n = 22) reported
significantly less confidence in their memories, stronger tendencies to keep possessions in sight,
and greater perceived consequences of forgetting information (ds = 1.11-1.46; p < .01). In the
same study, compared to healthy controls, individuals with hoarding demonstrated impaired
organizational strategy (d = .89; p = .001) and delayed recall on a non-verbal memory
assessment (d = .68; p < .05), as well as impaired short- and long-term verbal memory (ds = .63,

13
.62; ps < .05). After controlling for memory performance, low memory confidence was still
associated with hoarding symptoms (p < .001). In other words, poor memory confidence was not
explained by actual deficits in memory. After accounting for confidence in memory, only
differences in visual memory remained significant. The authors suggest that perhaps individuals
with hoarding have specific visual memory deficits and that poor memory confidence may
contribute to overall memory deficits in other areas (e.g., verbal memory). More recently,
Mackin et al. (2011) found that a significantly greater percentage of individuals with late-life
depression (LLD) and hoarding demonstrated cognitive impairment on a measure of verbal
memory compared to individuals with LLD without hoarding (71% vs. 46%; χ2 = 4.05, p = 0.04).
Contrary to these findings, Tolin et al. (2011) did not find evidence of verbal or nonverbal memory deficits when comparing individuals with HD (n = 27), OCD (n = 12), and
healthy controls (n = 26). Similarly, in a recent study, Fitch and Cougle (2013) explored verbal
memory performance in a student sample of individuals with nonclinical hoarding and controls.
Fitch and Cougle defined nonclinical hoarding as an average score of 4 or greater on the first
three items of the Hoarding Rating Scale (HRS; see Measures below), indicating moderate levels
of hoarding symptoms. Nonclinical controls were defined as a score of 0 on the HRS. Individuals
with nonclinical hoarding (n = 36) did not differ in memory performance compared to
nonclinical controls (n = 37). However, individuals with nonclinical hoarding reported
significantly less confidence in memory than nonclinical controls (η2 = 0.09). Overall, the
inconsistencies in research regarding memory deficits in HD resemble those seen in OCD.
Further research on memory, confidence in memory, and factors that may influence memory in
hoarding is necessary.
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Perfectionism, OCD, and Hoarding
Frost and Hartl (1996) speculated that one such factor involved in the relationship
between memory and hoarding is perfectionism. Perfectionism can be defined as “the belief that
there is a perfect solution to every problem, that doing something perfectly is possible and
necessary, and that even minor mistakes will have serious consequences” (Obsessive
Compulsive Cognitions Working Group [OCCWG], 2001, p. 1004). Perfectionism is associated
with various forms of psychopathology including depression (Hewitt & Flett, 1991), eating
disorders (Bardone-Cone et al., 2007), social anxiety disorder (Juster et al., 1996), and OCD
(OCCWG, 1997). Regarding the latter, the OCCWG proposed that perfectionism is one of six
belief domains that play a role in the development of OCD and included this domain on the
Obsessive-Beliefs Questionnaire (OBQ; see Measures below). The OBQ has since become a
widely-used measure in studies on both OCD and hoarding to assess perfectionism (Hall et al.,
2013; Taylor et al., 2010).
Research on OCD and OCPD has consistently found significant correlations between
hoarding and perfectionism. In a study of 99 individuals with OCD, Tolin, Brady, and Hannan
(2008) found that perfectionism and the need for certainty significantly predicted hoarding
symptoms after controlling for depression and anxiety (β = .27, p < .05). Regarding OCPD, since
DSM-III-R, two of the eight criteria for OCPD have been hoarding and perfectionism. Frost and
Gross (1993) found that hoarding symptoms were positively correlated with the perfectionism
criterion of OCPD but were not significantly correlated with any other OCPD criteria. This
finding certainly raises questions as to the validity of the overall OCPD construct as defined in
the DSM, but supports a hoarding-perfectionism link. Additionally, Samuels et al. (2002) found
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that in a sample of 126 individuals with OCD, 50% of individuals with hoarding symptoms
endorsed the perfectionism criterion of OCPD, as opposed to only 26% of individuals without
hoarding (χ2 = 5.0, p = 0.03). In research examining the structure of OCPD, hoarding
consistently shows the strongest correlations with the perfectionism criterion (Grilo, 2004;
Hummelen, Wilberg, Pedersen, & Karterud, 2008). Notably, despite research supporting the
extraction of hoarding from the diagnostic criteria for OCPD (Mataix-Cols et al., 2010; Pertusa,
Frost, & Mataix-Cols, 2010), hoarding remains one of eight criteria for OCPD in DSM-5.
Few studies have focused specifically on the role of perfectionism in HD. Frost and
Gross (1993) found that there is a significant association between hoarding symptoms and
perfectionism as measured by the Frost Multidimensional Perfectionism Scale, particularly the
Concern over Mistakes domain. More recently, in a large epidemiological study (N = 2,512),
Timpano et al. (2011) found that perfectionism was a significant predictor of group membership
into a hoarding or non-hoarding group (OR = 1.7, p < .001). Frost and Hartl (1996) provided
anecdotal evidence of perfectionism in HD. They found that individuals with hoarding saved
items such as junk mail and newspapers because they feared that throwing these items away
would result in missed opportunities or failure to know all of the information contained in these
documents. These authors note that individuals with hoarding hold the perfectionistic belief that
they can and should know every bit of information contained in these materials. Relatedly, and
as discussed, they also noted that individuals with hoarding lack confidence in their memory.
Thus, individuals may save documents because they believe it is essential to know all of the
information contained in these documents and they cannot trust their memory to recall
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everything. To avoid making mistakes associated with forgetting something, individuals may
avoid discarding altogether.

CHAPTER 2
THE CURRENT STUDY

Overall, research has demonstrated links between hoarding and memory confidence, and
between hoarding and perfectionism. It may be that poor confidence in memory has a greater
impact on decisions to discard items for individuals who exhibit greater perfectionistic
tendencies. In other words, those individuals who set impossibly high standards for remembering
information may experience greater difficulty discarding than those who distrust their memory
but place less importance on remembering. No study has empirically tested the possible
interactive effect of perfectionism and confidence in memory on hoarding symptoms.
Limitations in the Literature
Given the high prevalence rate and significant impairment associated with HD, it is
important to improve our understanding of this new entry into the DSM, including examination
of potential factors involved in its etiology and maintenance. Although there currently exists
some evidence for the involvement of memory and metamemory in the development of hoarding,
research is in its early stages and no study has examined possible third variables that might affect
this relationship. Using both a correlational and experimental procedure, the current study sought
to test the moderating effect of perfectionism on the relationship between confidence in memory
and hoarding symptoms. The design of the current study was informed by several
methodological limitations noted in the extant hoarding literature.
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First, most studies to date have investigated hoarding using a between-groups comparison
approach, typically by applying cut-off scores for the purpose of categorizing individuals into
“hoarding” versus “non-hoarding” groups. The two taxometric studies on hoarding symptoms
have yielded mixed findings, with one demonstrating the taxonicity of hoarding (Olatunji et al.,
2008) and another indicating that hoarding is a dimensional construct (Timpano et al., 2012). As
noted by Timpano et al. (2012), conflicting findings are likely due to the different measures of
hoarding used in these studies. Olatunji et al. (2008) measured hoarding using the three items
comprising the hoarding subscale of the Obsessive-Compulsive Inventory–Revised (OCI-R; see
Measures below) whereas Timpano et al. measured hoarding using three measures specific to
hoarding including the Hoarding Rating Scale, the Saving Inventory-Revised and the Saving
Cognitions Inventory-Revised (see Measures below). Timpano et al. (2012) argue that the three
OCI-R items are an inadequate measure of hoarding such that they have yet to be validated in a
sample of individuals with hoarding without OCD and they too narrowly define hoarding.
Therefore, these recent findings suggest that the use of cut-off scores in previous studies may be
artificially dichotomizing what is a continuous dimension. The current investigation takes a
dimensional approach by using instruments that measure hoarding symptoms on a continuous
scale in a nonclinical sample. The use of a nonclinical sample of undergraduate students is
supported by research indicating that hoarding symptoms typically have an early age of onset
(Grisham et al., 2006; Tolin, Meunier, Frost, & Steketee, 2010), and that saving and acquiring
behaviors are prevalent in the general population.
A second limitation is that the majority of extant research on hoarding uses survey
methodology to measure hoarding symptoms. The current study uses multiple methods to assess
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hoarding symptoms, including both self-report scales and a behavioral index. Hoarding is a
multifaceted construct that includes cognitive features and behavioral markers, highlighting the
importance of assessing this construct using multiple instruments. Additionally, research
indicates that a large percentage of individuals with hoarding lack insight (Kim, Steketee, &
Frost, 2001; Tolin, Fitch, Frost, & Steketee, 2010) and underreport their symptoms (Dimauro,
Tolin, Frost, & Steketee, 2013). The use of a behavioral index provides a more objective and
ecologically valid measure of symptoms.
Third, most of the existing literature on factors associated with hoarding is crosssectional. Although experimental procedures have been used in studies of memory confidence in
OCD, no study to date has used an experimental paradigm to investigate confidence in memory
in hoarding. The current study employs both a cross-sectional questionnaire method and an
experimental procedure to study potential relations among perfectionism, confidence in memory,
and hoarding symptoms. The inclusion of the questionnaire portion of the study was for the
purpose of replicating and extending previous findings as well as investigating study variables on
a continuous scale, given the likely dimensional nature of these constructs. The experimental
procedure allows for the elucidation of potential causal relations between memory confidence
and hoarding symptoms.
Aims and Hypotheses
Aim 1. Examine relations among confidence in memory, hoarding symptoms, and
associated features.
Hypothesis 1.1. Confidence in memory will be negatively associated with hoarding
symptoms.
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Hypothesis 1.2. Confidence in memory will be negatively associated with hoarding
symptoms after controlling for hoarding-related beliefs, indecisiveness, ADHD symptoms, nonhoarding obsessive-compulsive (OC) symptoms, anxiety, depression, general distress, and
memory performance.
Hypothesis 1.3. Subscale-level analyses will reveal the strongest association between
confidence in memory and the difficulty discarding factor of hoarding, after accounting for the
covariates in Hypothesis 1.2.
Aim 2. Examine causal relations between confidence in memory and difficulty discarding
(i.e., anxiety, indecisiveness, and sadness ratings and percentage of items discarded) using an
experimental manipulation of memory confidence.
Hypothesis 2.1. Individuals in the low memory confidence condition will experience
greater anxiety, indecisiveness, and sadness during a discarding task compared to individuals in
the high memory confidence and control conditions.
Hypothesis 2.2. Individuals in the low memory confidence condition will discard fewer
items during a discarding task compared to individuals in the high memory confidence and
control conditions.
Aim 3. Test the potential moderating effect of perfectionism on the relationship between
confidence in memory and difficulty discarding.
Hypothesis 3.1. The negative association between confidence in memory and difficulty
discarding will be stronger at higher levels of perfectionism.
Hypothesis 3.2. Individuals in the low memory confidence condition will experience
greater difficulty discarding at higher levels of perfectionism.

CHAPTER 3
METHOD

Participants
Participants were 134 undergraduate students enrolled in psychology courses at Northern
Illinois University (NIU). Twenty-two participants were excluded from data analyses because
they responded incorrectly to one or both of the quality control check items embedded in the
questionnaire set. These items read “Please choose ‘Somewhat characteristic of me’ if you are
paying attention right now” and “I sometimes have fatal heart attacks while watching television.”
One additional participant was excluded due to experimenter error regarding questionnaire
administration.
Of the remaining 111 participants, 62% were female and ranged in age from 18 to 30
years (M = 19.87; SD = 2.22). The race/ethnicity composition of these 111 was as follows: Asian
or Asian American (11%), Black or African American (26%), American Indian (1%),
White/Caucasian (54%), Multiracial (6%), and 2% preferred not to respond; 11% self-identified
as Hispanic or Latino/Latina. The majority of participants (n = 97; 87.4%) were recruited from
PSYC 102; the remainder were recruited from upper-level psychology courses during the
summer semester of 2014. Independent samples t tests revealed no significant differences
between participants recruited from PSYC 102 and those from upper-level psychology courses
on any study variable (ps > .05). Of the 97 PSYC 102 participants, 77 participated in the PSYC
102 mass testing, which was used to screen individuals for moderate to severe levels of hoarding
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symptoms (see Recruitment below). Of these 77 participants, 15 (19.5%) reported moderate to
extreme levels of hoarding symptoms as indicated by a score of 4 or greater on the first three
items of the Hoarding Rating Scale-Self Report (see Measures below).
Data from a subset of the 111 participants (n = 70) were retained in order to test
Hypotheses 2.1, 2.2, and 3.2. Participants were excluded from these analyses if they did not pass
the manipulation check (n = 13), did not bring paper items into the laboratory for completion of
the behavioral task (see Procedure; n = 28), and/or withdrew early from the study (n = 4). Of the
remaining 70 participants, 57% were female and ranged in age from 18 to 30 years (M = 19.87;
SD = 2.25). The race/ethnicity composition of the sample was as follows: Asian or Asian
American (9%), Black or African American (19%), White/Caucasian (61%), Multiracial (7%),
and 4% preferred not to respond; 14% self-identified as Hispanic or Latino/Latina. Of these 70
participants, 63 were PSYC 102 students; of these 63, 49 participated in the PSYC 102 mass
testing and nine (18.4%) reported moderate to extreme levels of hoarding symptoms.
Independent samples t tests revealed no significant differences on any study variable between
participants who adhered to study instructions (i.e., brought paper items to the laboratory for the
behavioral task) and those who did not, (ps > .05).
Measures (see Appendix D)1
Hoarding Rating Scale-Self Report (HRS-SR; Tolin, Frost, Steketee, Gray et al.,
2008). The HRS-SR is a 5-item self-report version of the Hoarding Rating Scale Interview
(HRS-I; Tolin, Frost, & Steketee, 2010), which is a semi-structured interview assessing the
severity of hoarding symptoms. Each item measures the extent to which an individual

1

Alpha coefficients for each measure from the current sample are reported in Table 1.
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experiences the features of hoarding including difficulty discarding, clutter, acquisition, distress,
and impairment. Items are scored on a 9-point scale (0 = none/not at all, 8 = extreme). Severity
of reported hoarding symptoms is determined by calculating the average of the items (0 = no
hoarding symptoms, 2 = mild hoarding symptoms, 4 = moderate hoarding symptoms, 6 = severe
hoarding symptoms, 8 = extreme hoarding symptoms). The coefficient alpha of the HRS-SR was
found to be .83 in a clinical sample (Tolin, Frost, Steketee, & Fitch, 2008). Although there exists
limited information regarding other psychometric properties of the HRS-SR, the HRS-SR has
been found to correlate strongly with the HRS-I (r = .92; Tolin, Frost, Steketee, Gray et al.,
2008), which has been studied more thoroughly. Internal consistency of the HRS-I has been
established in both clinical (α = .97; Tolin et al., 2010) and student samples (α = .85; Fitch &
Cougle, 2013). Inter-item correlations ranged from .77-.91 in a clinical sample (Tolin et al.,
2010). Given the stability of hoarding symptoms, measures of hoarding should demonstrate
strong retest reliability. The HRS-I has demonstrated a 12-week retest reliability of .96; has been
shown to reliably distinguish individuals with HD from individuals with OCD and nonclinical
control subjects; demonstrated convergent validity with other measures of hoarding such as the
Saving Inventory-Revised (r = .91), OCI-R Hoarding (r = .89), and the Clutter Image Rating (r
=.72); and has shown discriminant validity against OCI-R Checking, Neutralizing, Obsessing,
Ordering, and Washing subscales (rs = .08, .15, .05, .34, -.13 respectively) as well as the Beck
Depression Inventory-II (BDI-II; r = .60) and Beck Anxiety Inventory (r = .33) (Tolin et al.,
2010). The strength of the correlation with the BDI-II is likely given the high rates of MDD in
individuals with HD (Frost et al., 2011).
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Saving Inventory-Revised (SI-R; Frost, Steketee, & Grisham, 2004). The SI-R is a
23-item self-report measure designed to assess severity of hoarding symptoms. This scale is a
revised version of The Hoarding Scale (Frost & Gross, 1993) that was shown to have various
limitations, including the failure to assess acquisition problems and the inadequate assessment of
the distress and impairment associated with HD (Frost et al., 2004). The SI-R yields a total score
of hoarding severity and three subscale scores representing three features of hoarding (difficulty
discarding, clutter, and acquisition). The scale also measures the extent to which an individual
experiences distress and impairment due to these three features. Respondents indicate the degree
to which each item corresponds to their experience over the past week on a 5-point scale (0 =
none/not at all/never, 4 = almost all/complete/extreme/very often).
The SI-R has demonstrated internal consistency in clinical (α = .92) and nonclinical
samples (α = .94) (Coles et al., 2003; Frost, Steketee, & Grisham, 2004). In a sample of 12
individuals with hoarding, there was a 2-4 week retest reliability of .78-.90 (Frost et al., 2004).
The SI-R has demonstrated convergent validity with self-rated (r = .79) and observer-rated (r =
.78) clutter in the home. Evidence of discriminant validity was demonstrated by weaker
correlations between the SI-R and measures of positive (r = .22, ns) and negative affect (r = .38,
p <.001), as well as obsessive-compulsive symptoms (r = .25, p <.05). The SI-R has been shown
to reliably distinguish individuals with hoarding from those with OCD and community controls
(Frost et al., 2004).
Memory and Cognitive Confidence Scale-Confidence in General Memory (MACCSGM; Nedeljkovic & Kyrios, 2007). The MACCS is a 28-item self-report measure designed to
assess trait metacognitive processes, primarily cognitive confidence. The MACCS yields a total
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score and four subscale scores representing domains of metacognition including confidence in
general memory, confidence in decision-making and planning, confidence in attention, and
cognitive perfectionism. The “confidence in general memory” subscale (MACCS-GM) was used
for the current study. This subscale contains 15 items examining general confidence in memory
(e.g., “I have little confidence in my memory generally”) and also confidence in memory for
various specific tasks, including memory for words and names, memory for specific actions, and
memory for having completed a task. Higher scores indicate less memory confidence. The
confidence in general memory subscale has demonstrated internal consistency in a nonclinical,
student sample at an alpha coefficient of .93. The MACCS also yields stable scores in a student
sample as indicated by a 2-3 month retest reliability of .74-.94. The MACCS and each subscale
were all significantly associated with OC symptoms after controlling for anxiety and depression
(p <.001), providing evidence of construct validity and support that cognitive confidence is
especially important in OC symptoms (Nedeljkovic & Kyrios, 2007).
Obsessive-Beliefs Questionnaire – Perfectionism Subscale (OBQ-P; OCCWG, 2001,
2003). The OBQ is an 87-item measure of beliefs commonly associated with OCD. Respondents
indicate the degree to which they agree with statements regarding their beliefs and attitudes using
a scale from 1 (disagree very much) to 7 (agree very much). For the current study, the 16-item
perfectionism subscale was extracted in order to assess perfectionistic beliefs, specifically “the
belief that there is a perfect solution to every problem, that doing something perfectly is possible
and necessary, and that even minor mistakes will have serious consequences” (OCCWG, 2001,
p. 1004). Items include “If I can’t do something perfectly, I shouldn’t do it at all” and “For me,
making a mistake is as bad as failing completely.” The perfectionism subscale of the OBQ has
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demonstrated internal consistency in both community (α = .90) and student (α = .88) samples
(OCCWG, 2001). The perfectionism subscale has also demonstrated a 3-month retest reliability
in a student sample of .76 (OCCWG, 2003). As evidence of convergent validity, the OBQ-P has
demonstrated significant correlations with various measures of psychopathology including the
Beck Depression Inventory (r = .50), the Penn State Worry Questionnaire (r = .60), measures of
OCD such as the Yale-Brown Obsessive Compulsive Scale (r = .43) and the Padua InventoryRevised (r = .51) and measures of anxiety such as the Beck Anxiety Inventory (r = .47) and the
State-Trait Anxiety Inventory (r = .59) (OCCWG, 2003).
Saving Cognitions Inventory-Revised (SCI-R; Steketee et al., 2003). The SCI-R is a
24-item self-report measure of beliefs about possessions. The scale yields one total score and
four subscale scores representing different belief domains including beliefs related to emotional
attachment to possessions, memory for possessions, control over possessions and responsibility
for possessions. Individuals rate the extent to which they have each thought regarding their
possessions using a scale from 1 (not at all) to 7 (very much). Internal consistency of the SCI-R
total score and each subscale ranges from .86-.96 in a clinical sample (Steketee et al., 2003) and
was found to be .97 for the total score in a nonclinical sample (Coles et al., 2003). The SCI-R has
also been found to reliably distinguish individuals with hoarding from individuals with OCD and
community controls (p <.001; Steketee et al., 2003). Convergent and discriminant validity have
been established by higher correlations among the SCI-R and the SI-R (r = .80) compared to the
Yale-Brown Obsessive Compulsive Scale (r = .52), Beck Depression Inventory (r = .54) and
Beck Anxiety Inventory (r = .55) (Steketee et al., 2003). For the current study, the memory
subscale was excluded for the purpose of demonstrating that other hoarding-related cognitions
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(i.e., emotional attachment, control over possessions, and responsibility for possessions) are not
better accounting for results.
Frost Indecisiveness Scale (FIS; Frost & Shows, 1993). The FIS is a 15-item selfreport measure of attitudes and behaviors related to decision-making. Respondents indicate the
extent to which they agree with each statement on a scale from 1 (strongly disagree) to 5
(strongly agree). Higher scores on the FIS indicate greater indecisiveness. The FIS has
demonstrated internal consistency of .90 in a student sample (Frost & Shows, 1993). Evidence of
convergent validity has been demonstrated by comparing high and low FIS scorers on scores on
the Social Problem Solving Inventory-Decision-Making Subscale, another self-report measure of
decision-making problems. As predicted, individuals who scored high on the FIS scored
significantly higher on the Social Problem Solving Inventory-Decision-Making Subscale
compared to individuals who scored low on the FIS (p < .001; Frost & Shows, 1993).
Additionally, individuals who scored high on the FIS took longer on a behavioral decisionmaking task compared to individuals with low scores on the FIS (p < .025), indicating further
evidence of convergent validity (Frost & Shows, 1993). Scores on the FIS were positively
associated with other constructs known to be linked to indecisiveness such as OC checking and
doubting symptoms and hoarding symptoms (ps <.01; Frost & Shows, 1993).
Barkley Adult ADHD Rating Scale-IV (BAARS-IV; Barkley, 2011). The BAARS-IV
is a 27-item scale assessing severity of ADHD symptoms in adults, ages 18-89 years old. The
scale yields one total score of ADHD symptom severity and four subscale scores representing
symptoms of inattention, hyperactivity, impulsivity, and sluggish cognitive tempo. Respondents
rate how frequently they have experienced each symptom over the past six months, on a scale
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from 1 (never or rarely) to 4 (almost always). Internal consistency of the BAARS-IV subscales
was found to be .90 for inattention, .78 for hyperactivity and .81 for impulsivity. Retest
reliability over 2-3 weeks was .75 for the total score and .66, .72 and .76 for the inattention,
hyperactivity and impulsivity scales, respectively.
Evidence of convergent validity of the 18-items being used for the current study has been
established by significant correlations with other measures of ADHD symptoms such as the tests
comprising the Conners’ Continuous Performance test, including a test of omission errors,
reaction time variability and commission errors (rs = .24, .26 and .30, respectively). The
BAARS-IV is also significantly correlated with other factors known to be associated with
ADHD such as social and occupational functioning (-.73), money management problems (.30; as
measured by poor credit rating), marital satisfaction (-.34), and educational attainment (-.28).
Discriminant validity has been established by low correlations with measures of IQ (r = -.08) and
achievement tests such as the Wide Range Achievement test, reading, spelling and math subtests
(rs = -.08, -.08, -.04, respectively). The ADHD Symptom Scale is the predecessor to the
BAARS-IV and has been used in studies on HD to assess ADHD symptoms (Hartl et al., 2005;
Tolin & Villavicencio, 2011).
Obsessive-Compulsive Inventory–Revised (OCI-R; Foa et al., 2002). The OCI-R is an
18-item self-report measure of OCD symptoms. The scale yields a total score of general OC
symptom severity and six subscale scores representing different subtypes of OCD, including
washing, checking, ordering, obsessing, hoarding, and neutralizing. Each subscale is comprised
of three items. Respondents are asked to rate the degree to which they have been bothered by
each symptom over the past month using a scale from 0 (not at all) to 4 (very much). For the

29
current study, the hoarding subscale was excluded from analyses for the purposes of
demonstrating that OC symptoms are not better accounting for results. This method has been
used in various studies examining hoarding symptoms.
The OCI-R has demonstrated internal consistency and retest reliability in both clinical (α
= .81; r = .82) and student samples (α = .88; r = .70) (Foa et al., 2002; Hajcak et al., 2004). The
OCI-R has demonstrated moderate convergent validity with the Maudsley ObsessiveCompulsive Inventory (MOCI; r = .65; Hajcak et al., 2004) and the Yale-Brown Obsessive
Compulsive Scale (r = .53; Foa et al., 2002). Additionally the checking, washing, ordering, and
hoarding subscales of the OCI-R demonstrate convergent validity with the corresponding
subscales of the Schedule of Compulsions, Obsessions, and Pathological Impulses, after
partialling out general distress (rs =.72, .73, .69, .77, respectively; Wu & Carter, 2008). Evidence
of discriminant validity has been questionable, as the OCI-R consistently demonstrates
significant correlations with measures of depression, anxiety, and pathological worry
(Abramowitz & Deacon, 2006; Foa et al., 2002; Hajcak et al., 2004). However, there has been
evidence of discriminant validity with the Mood and Anxiety Symptom Questionnaire—Short
Form (MASQ-SF; see below) such that each subscale of the OCI-R has demonstrated low to
moderate correlations with each subscale of the MASQ, including the General Distress-Anxiety,
General Distress-Depression, Anxious Arousal and Anhedonic Depression subscales (rs =.14.46; Wu & Carter, 2008). The OCI-R has also been shown to reliably distinguish individuals with
OCD from non-anxious and anxious controls (Foa et al. 2002).
Mood and Anxiety Symptom Questionnaire—Short Form (MASQ-SF; Watson &
Clark, 1991). The MASQ is a self-report measure derived from the tripartite model of mood and
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anxiety (c.f., Clark & Watson, 1991) which posits that mood and anxiety disorders share a
common factor of general distress and are discerned by physiological hyperarousal, a factor
unique to anxiety, and anhedonia, a factor unique to depression. The MASQ contains 77 items
yielding five subscale scores representing the components of the tripartite model, including an
11-item General Distress-Anxiety scale (GD: Anx), a 12-item General Distress-Depression scale
(GD: Dep), a 15-item General Distress-Mixed (GD: Mixed) scale, a 17-item Anxious Arousal
scale (AA) and a 22-item Anhedonic Depression scale (AD). The current study used the short
form of the MASQ which excludes the GD: Mixed subscale. Its 62 items are rated on a 5-point
scale from 1 (not at all) to 5 (extremely). For the current study, the GD: Anx and GD: Dep
subscales were combined to create an overall MASQ-GD score.
Internal consistency for the four subscales of the MASQ-SF was shown to range from
.78-.93 across three student samples (Watson et al., 1995). Convergent and discriminant validity
of the MASQ-SF was established in one of the three student samples (N = 516). In this sample,
the MASQ-GD: Anx correlated with the anxiety subscales of the Hopkins Symptom Checklist,
the Profile of Mood States, the Hospital Anxiety and Depression Scale and the Beck Anxiety
Inventory at values of .69, .76, .62, and .71, respectively. The MASQ-AA correlated with the
aforementioned scales at values of .59, .55, .40, and .72, respectively. The MASQ-GD: Dep
correlated with the depression subscales of the Hopkins Symptom Checklist, the Profile of Mood
States, the Hospital Anxiety and Depression Scale and the Beck Depression Inventory, at values
of .82, .85, .56, and .69, respectively. Finally, the MASQ-AD correlated with the aforementioned
scales at values of .69, .68, .65, and .60, respectively. The MASQ-AA and MASQ-AD subscales
have shown stronger discriminant validity (i.e., through correlations with measures of depression
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and anxiety, respectively) than the MASQ-GD: Anx and MASQ-GD: Dep subscales (Reidy &
Keogh, 1997; Watson et al., 1995). This is expected based on the tripartite model that
acknowledges general distress as common to both anxiety and depressive disorders. Overall,
these data suggest that the MASQ-SF is a reliable and valid measure of anxiety symptoms,
depressive symptoms, and non-specific general distress.
Wechsler Memory Scales-III (WMS-III) subtests (Faces I, Letter-Number
Sequencing, and Spatial Span; Wechsler, 1997b). The WMS-III is a battery of tests designed
for individuals ages 16-90, assessing five facets of memory, including immediate and delayed
auditory memory, immediate and delayed visual memory, and working memory. The current
study used three subtests from the WMS-III. The first is Faces I, which assesses immediate
visual memory. During this subtest, participants are shown a series of faces for 2 seconds each.
They are then shown a second series of faces and are asked to report whether or not they have
previously seen each face. The second is Letter-Number Sequencing (LNS), which assesses
auditory working memory. During this subtest, increasingly longer strings of letters and numbers
are read to the participant one at a time. After each string is read, the participant is asked to recite
the numbers first, in numerical order, and then the letters, in alphabetical order. Finally Spatial
Span is a test of an individual’s spatial working memory. During this subtest, the administrator
taps on a set of blocks in increasingly longer sequences and then following each sequence, asks
the participant to tap the blocks in the same order. Split-half internal consistency for these
subtests across all age groups is .74, .82, and .79, for Faces I, LNS, and Spatial Span,
respectively.
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The working memory index of the WMS-III (i.e., LNS and Spatial Span) has
demonstrated convergent validity with the attention/concentration index of the Wechsler
Memory Scales-Revised, predecessor to the WMS-III (r = .64), the attention/concentration index
of the Children’s Memory Scale (r =.68), and the attention/mental control index of the MicroCog
(r = .85) The visual immediate index of the WMS-III (Faces I and Family Pictures I) has
demonstrated convergent validity with the spatial processing index of the MicroCog (r = .71), the
immediate memory index of the Rey-Osterrieth Complex Figure Test (r = .55) and the visual
immediate scale of the Children’s Memory Scale (r = .55). The WMS-III working memory and
visual memory indices have also demonstrated evidence of discriminant validity by correlations
with measures of language including the Boston Naming Test (rs = .27 and .25) and the
Controlled Oral Word Association Test (rs = .21 and .50) and the Wechsler Adult Intelligence
Scale—Third Edition (WAIS-III), a measure of IQ (rs = .36 and .68). The strength of the
correlation between the working memory index of the WMS-III and the WAIS-III is appropriate
given the inclusion of a working memory index in the WAIS-III (The Psychological Corporation,
1997).
Post-Feedback Questionnaire (PFQ; Alcolado & Radomsky, 2011). The postfeedback questionnaire is an 8-item manipulation check designed to assess the effectiveness of
the memory confidence manipulation (see below). Effectiveness of the manipulation is assessed
based on responses to question three which reads “Based on this feedback, I believe my memory
is” with the answer choices a). Excellent b). Good c). Average d). Fair e). Poor. The other seven
questions are meant to mask the purpose of the questionnaire by asking about the participant’s
opinion of the memory assessments and the administrator’s comportment. Items include “Was
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the assessor courteous while administering the feedback?” and “Would you recommend this test
to others?” All responses are scored on a 5-point scale.
Procedure
Recruitment. Students from upper-level psychology courses and PSYC 102 were
recruited to participate in a study examining saving and acquiring behaviors for which they could
receive extra credit (students from upper-level courses) or four course credits (i.e., two course
credit hours) toward their research exposure requirement (PSYC 102 students). Students from
upper-level psychology courses were recruited by a research assistant who provided a brief
overview of the study and a list of available time slots during which students could participate.
Students from PSYC 102 were recruited via SONA, the NIU experiment management system.
Although participation was open to all PSYC 102 students, a subset of students were recruited
via e-mail by the experimenter based on their scores on the first three items of the Hoarding
Rating Scale-Self Report (HRS-SR; Tolin, Frost, Steketee, Gray, et al., 2008) that were
administered as part of the PSYC 102 mass testing. These items assess participants’ degree of
difficulty discarding items, clutter in their living space, and acquisition problems. Items 4 and 5,
which assess distress and impairment associated with these symptoms, were not included in the
pre-screening analyses based on research indicating that individuals typically do not experience
impairment due to hoarding symptoms until their mid-20s (APA, 2013). Students who reported
moderate to extreme levels of hoarding symptoms (an average score of 4 or greater across the
three items of the HRS-SR) were sent an e-mail invitation to participate in the study. This
method was used in order to obtain a sample with a broad range of hoarding symptomatology.
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Students who chose to participate signed up for an available time via SONA (PSYC 102
students) or via a sign-up sheet (students from upper-level psychology courses). Shortly after
students signed up, they were sent an e-mail with specific instructions to bring ten paper items
with them to the laboratory in order to participate in a task assessing saving and acquiring
behaviors. Students were told that these items should be representative of things that they usually
collect and that they would normally have difficulty discarding. A list of example items were
provided in the e-mail and included items such as greeting cards, letters, bills, newspaper
clippings, receipts, magazine articles, old class notes, pamphlets, flyers, and copies of
photographs. This list was generated based on research indicating that these items are commonly
saved by individuals with HD (Mogan, Kyrios, Schweitzer, Yap, & Moulding, 2012). In this email, students were encouraged to fully participate in the study by being told that if they bring
ten items into the laboratory that fit the requirement, they would be entered into a raffle to win
one of four $25 cash prizes.
Informed Consent. Once participants arrived at the laboratory, they received an
informed consent document outlining the purpose of the study, study procedures, risks, benefits,
and participant rights (see Appendix A). The experimenter provided time for participants to
carefully read through the document and to ask questions. To conclude the consent process,
consenting participants were asked to sign and date the document.
Questionnaire Battery. Participants completed a battery of questionnaires via
Limesurvey, a secure online survey platform. The first part of the questionnaire battery asked
participants to identify the ten items that they brought to the laboratory and briefly indicate
reason(s) for saving the item via a single open-ended question (see Appendix D). Next,
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participants completed the SI-R, MACCS, OBQ-P, SCI-R, FIS, OCI-R, MASQ-SF, the BAARSIV, and a single item assessing baseline confidence in memory. This item was embedded at the
end of the MACCS and read “I believe my memory is” with the answer choices a). Excellent b).
Good c). Average d). Fair e). Poor.
Memory Assessments and Random Assignment. The next three portions of the
procedure (memory assessments and random assignment, memory confidence manipulation, and
manipulation check) were a partial replication of the procedure used by Alcolado and Radomsky
(2011), who provided permission to adapt their procedure and scripts for the current study. After
completing the battery of questionnaires, participants were administered the Faces I, LNS, and
Spatial Span sub-tests from the WMS-III. The administrator (a trained research assistant) gave
the following introduction prior to administering the tests:
Alright so let’s get started with the memory tasks. We are going to assess your memory
by conducting tasks from the Wechsler Memory Scale. This test was developed by the
same people who make IQ tests. The name might sound familiar if you’re a psychology
student, because the Wechsler Adult Intelligence Scale or WAIS is a very common IQ
scale. So think of this test as an IQ test that focuses on your memory.
This portion of the script was used to establish that the memory assessments were “real” and
“official.” The primary purpose of the administration of memory assessments was for the
manipulation of confidence in memory. However, scores on the assessments were also used to
examine whether there were baseline differences in actual memory performance across
participants and relatedly, to examine whether low confidence in memory was due to actual
memory deficits.
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Following administration of the memory assessments, participants were randomly
assigned to either a low memory confidence, high memory confidence, or control condition.
Random assignment was conducted by a random number generator and was done at this time in
the procedure in order to maintain experimenter blindness during the memory assessments.
Memory Confidence Manipulation. Following random assignment, participants in the
control condition were administered the alternate PFQ (see Manipulation Check below).
Participants in the experimental conditions (low or high memory confidence condition) were
told:
Alright, so let’s see how you did, just as a thank you for doing the tasks, and to give you
a break before we start the final task. I’m going to go calculate your score. This won’t
take too long since we have computer software in the other room that calculates results. It
will compare your scores against the standardized and normalized scores of other
women/men your age in order to be able to give you your percentile rank for how you
performed. Are you familiar with percentile ranks? (If yes: Good. If no: I’ll explain when
I’m back with your scores).
The experimenter then went into a separate room and pretended to score the assessments.
Afterward, the experimenter came back into the room with a mock results sheet and provided
participants with false feedback regarding their performance. Individuals in the low memory
confidence manipulation group were provided with feedback indicating that their performance
was significantly below average on the assessments and those in the high confidence condition
were told that their performance was significantly above average (see Appendix B).
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Manipulation Check. Following feedback, a second experimenter (i.e., a different
trained research assistant), blind to the participants’ study condition, was introduced to
participants. Participants were informed that this experimenter would administer the remainder
of the experiment. Participants then completed the PFQ, which was handed to them by the
second experimenter in an envelope that was labeled “Confidential,” for the purpose of
emphasizing that the questionnaire is about participants’ opinion of the assessments and assessor
(i.e., the first experimenter). The second experimenter introduced the PFQ by saying,
So following feedback, we always ask people to fill out this questionnaire on the quality
of the feedback you have just received as part of our periodic evaluation of our research
assistants. You’ll be answering questions about your experience with me. When you’re
done, please put it in this envelope which will go directly to our lab coordinator and not
be seen by myself.
Participants in the control condition completed a modified PFQ that does not mention assessment
feedback.
Discarding Task. The discarding task was based on the procedure used by Tolin et al.
(2009, 2012). Participants’ items were arranged on a table with five “experimenter items” which
were also paper items that have no substantive monetary value (e.g., NIU campus map; NIU
housing guide; supermarket recipe card; take-out menu). To start the task, participants were told
that they would make decisions regarding whether they would like to save or discard the items.
They were told that the goal of the task is to discard as many items as possible. In reality, all
items were returned to the participants at the end of the experiment. The experimenter then
picked up each item, one at a time, and gave participants 6 seconds to decide whether they would
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like to save the item, discard the item, or wait to decide. The participants were told that if they
chose to discard the item, it would be placed in a bin labeled “Shred” and brought to the paper
shredder immediately after the task was over. Participants were told that if they chose to save the
item, it would be placed in a bin labeled “Save” and they would return home with it. If
participants chose to wait to decide, the experimenter revisited this item after one cycle of
decisions was completed for each item. The item was placed in the “Wait-to-decide” bin if
participants did not provide an answer within six seconds. After a decision was made about the
final item, the experimenter brought the items from the “Shred” bin into a separate room and
pretended to shred each item one at a time. The experimenter was actually shredding paper
documents that did not belong to the participants. After this, the experimenter came back into the
room where the participant was waiting and completed ratings of anxiety, indecisiveness, and
sadness with the participant using the following script. This script was adapted with permission
from Tolin et al. (2012).
Now, think back to when you were deciding whether or not to shred your items during
these past few minutes. We want to know about a variety of emotions you might have
been feeling during the task. For each emotion, tell us how you were feeling on a scale
from 0-10, where 0 = none or not at all and 10 equals extremely or the most you have felt
in your life.
Debriefing. Following the discarding task, participants were debriefed regarding the true
nature of the study and the use of deception, and all of their “discarded” items were returned (see
Appendix C). Before leaving the laboratory, all participants were offered referral information for
counseling services in the DeKalb area. Participants interested in being entered into the raffle
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wrote their name and contact information on a slip of paper and were contacted by the principal
investigator at the end of the semester if their name was drawn.

CHAPTER 4
DATA ANALYTIC STRATEGY

All analyses were conducted using SPSS 22.0. Prior to conducting primary analyses, data
were screened for data-entry errors, outliers, and violations of statistical assumptions of the
linear model. Data-entry errors on questionnaire data were minimized/prevented by using an
electronic survey platform to collect data. Descriptive statistics were explored to screen for dataentry errors on data related to the discarding task (e.g., number of items discarded and ratings of
anxiety, indecisiveness, and sadness) and experimental manipulation (e.g., scores on the WMSIII and PFQ). Missing data were addressed using the expectation-maximization (EM) procedure
explained below. Cronbach’s alphas, descriptive statistics, and zero-order correlations among
study variables were computed to examine assumptions of normality and psychometric
properties. Baseline differences among conditions were assessed by conducting a series of oneway ANOVAs with Scheffé’s post hoc procedure to assess group differences for any significant
omnibus ANOVA. Additionally, t-tests were conducted to determine whether individuals for
whom the experimental manipulation worked differed from those for whom it did not work.
A hierarchical regression analysis was conducted to test Hypothesis 1.2 that confidence
in memory would be negatively associated with hoarding symptoms after controlling for
hoarding-related beliefs, indecisiveness, ADHD symptoms, non-hoarding OC symptoms,
anxiety, depression, general distress, and memory performance. These covariates are variables
that have been shown to be associated with hoarding or confidence in memory and were included
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for the purpose of examining if the relationship between confidence in memory and hoarding
could be accounted for by one or more of these variables. Covariates were entered into Step 1 of
this equation and confidence in memory (MACCS-GM) was entered as step 2. The SI-R total
score was entered as the dependent variable. A second hierarchical regression equation was built
to test Hypothesis 2.2, that confidence in memory would have its strongest association with the
difficulty discarding factor of the SI-R. Again, covariates were entered into Step 1 and the three
SI-R domains (difficulty discarding, clutter, and acquisition) were entered into Step 2. The
MACCS-GM was entered as the dependent variable.
To examine causal relations between confidence in memory and difficulty discarding
(Aim 2), four one-way analyses of covariance (ANCOVAs) with Bonferroni-corrected pairwise
comparisons were conducted, controlling for variables that differed across groups at baseline.
Specifically, to test Hypothesis 2.1, that individuals in the low memory confidence condition
would experience greater anxiety, indecisiveness, and sadness during the discarding task
compared to individuals in the high memory confidence and control conditions, three
ANCOVAs were conducted with condition as the independent variable and anxiety,
indecisiveness, or sadness as the outcome variable. To test Hypothesis 2.2, that individuals in the
low memory confidence condition would discard fewer items during the discarding task
compared to individuals in the high memory confidence and control conditions, condition was
entered as the independent variable and percentage of items discarded was entered as the
outcome variable.
Using the procedure outlined by Aiken and West (1991), hierarchical regression
equations were conducted to test the potential moderating effect of perfectionism on the
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relationship between memory confidence and difficulty discarding (Aim 3). Specifically, to test
Hypothesis 3.1, that the negative association between confidence in memory and difficulty
discarding would be stronger at higher levels of perfectionism, scores on the OBQ-P and
MACCS-GM were mean-centered in order to reduce intercorrelations among the predictors and
interaction term. An interaction term was created by multiplying these new mean-centered
variables. Perfectionism (i.e., mean-centered scores on the OBQ-P subscale) and confidence in
memory (i.e., mean-centered scores on the MACCS-GM) were entered as predictors in Step 1.
Difficulty discarding (i.e., scores on the Difficulty Discarding subscale of the SI-R) was entered
as the dependent variable. The interaction term (mean-centered MACCS-GM X mean-centered
OBQ-P) was entered into Step 2. Finally, tests of simple slopes were conducted to examine
relations between confidence in memory and difficulty discarding at high (+1 SD) and low (-1
SD) levels of perfectionism.
In the second analysis, confidence in memory is a categorical variable with two levels
(low and high confidence). Confidence in memory was re-coded using contrast coding (low
confidence in memory = -1; high confidence in memory = 1), in order to compare the effects of
perfectionism on difficulty discarding for both experimental conditions. Perfectionism (i.e.,
mean-centered scores on the OBQ-P) and confidence in memory (i.e., the newly-coded
categorical variable) were entered as predictors in Step 1. The percentage of items discarded and
levels of anxiety, indecisiveness, and sadness were entered as dependent variables in four
separate equations. The interaction term (recoded Confidence in Memory X mean-centered
OBQ-P) was entered into Step 2 for each equation. A simple slopes analysis was conducted for
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each regression equation to examine relations between perfectionism and difficulty discarding at
high and low levels of memory confidence.

CHAPTER 5
RESULTS

Data Screening and Preliminary Analyses
Missing data and outliers. A missing value analysis in SPSS indicated that less than 1%
of values were missing from the dataset. Two cases contained greater than 5% of missing data,
and these cases were missing 7.5% and 9.8% of data. Missing value patterns indicated that
values were missing at random. Additionally, Little’s MCAR test yielded non-significant results
indicating that values were missing at random or missing completely at random (χ2 = 6.12, p >
.999). To address missing data, values were imputed at the item-level using the expectationmaximization (EM) procedure in SPSS (Dempster, Laird, & Rubin, 1977; Enders, 2001; Schafer,
1997). This approach has demonstrated advantages over traditional missing data procedures such
as listwise deletion, pairwise deletion, mean substitution, and regression imputation (Enders,
2001; Schafer, 1997). Additionally, EM is appropriate to use when there is minimal missing data
and data are missing at random or missing completely at random (Tabachnick & Fiddell, 2013).
EM uses available data points to estimate missing data in a two-step, single imputation
procedure. In the first step (the “E” step), expected data are produced by using parameter
estimates (i.e., correlations and means) based on the observed data. In the second step (the “M”
step), parameters are re-estimated in order to maximize the probability of obtaining the new,
complete dataset (maximum-likelihood estimation). For the current dataset, the EM algorithm
converged after 25 iterations of the “E” and “M” steps.
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In order to screen for univariate outliers, descriptive statistics and boxplots were
explored. Data points that were greater than three standard deviations away from the mean were
winsorized by replacing the extreme value with the next non-outlier value plus one unit
(Tabachnick & Fiddell, 2013). This was the case for three data points on the SI-R clutter
subscale, two on the MASQ-AA and WMS-III-LNS and Spatial Span subtests, and one on the
SCI-R, MASQ-GD, and SI-R-Difficulty Discarding subscale. Regression diagnostics, including
leverage indices, studentized deleted residuals (i.e., to measure discrepancy), and standardized
DfFit (i.e., to measure influence), were examined for the presence of residual outliers. Residual
extremities on the independent variables were defined as leverage values greater than 3(k + 1)/n.
Residual extremities on the dependent variable (i.e., SI-R scores) were defined as studentized
deleted residual values outside the range of -2 to 2. A case was defined as influential if the
standardized DfFit value was outside the range of -1 to 1. Mahalanobis distances (D2) were
computed to screen for multivariate outliers. Cases with D2 probability values of less than .01
were examined as potential multivariate outliers. Using these guidelines, five cases had
extremities on the dependent variable and two cases were identified by D2 values as multivariate
outliers. Analyses were conducted with and without these seven cases. Removal of these cases
did not have an effect on overall interpretation of the findings. Primary analyses reported below
do not include residual outliers (Final N = 104).
Violation of assumptions. Q-Q plots, histograms, skewness and kurtosis were examined
to test for normality of distributions. Skewness and kurtosis values were divided by their
standard errors in order to obtain z-scores (see Table 1). Skewness and/or kurtosis were
considered significant if z-scores were outside the range of -2.58 to 2.58 (Tabachnick & Fiddell,
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Table 1
Descriptive Statistics and Internal Consistency
Scale (# items)

SI-R (23)

Possible Observed
Range
Range

M

SD

Skew (z)

Kurtosis (z) Alpha

0-92

0-50

19.76

11.75

.74 (3.29)

.07 (.15)

.91

SI-R-Difficulty
Discarding (7)
SI-R-Clutter (9)

0-28

0-21

6.98

4.69

.65 (2.83)

.02 (.04)

.80

0-36

0-24

5.32

5.61

1.66 (7.25)

2.60 (5.71)

.92

SI-R-Excessive
Acquisition (7)
MACCS-GM
(15)

0-28

0-20

7.72

4.50

.70 (3.06)

.04 (.09)

.73

15-75

15-71

32.94

13.79

.77 (3.36)

-.19 (-.42)

.95

OBQ-P (16)

16-112

16-102

52.39

18.6

.48 (2.10)

.03 (.07)

.91

SCI-R (19)

19-133

19-122

54.08

23.28

.87 (3.80)

.57 (1.25)

.93

FIS (15)

15-75

15-67

38.81

10.02

.34 (1.48)

.14 (.31)

.84

BAARS-IV (27)

27-108

27-87

49.06

14.38

.61 (2.66)

-.36 (-.79)

.93

OCI-R-NH (15)

0-60

0-40

13.81

10.49

.82 (3.58)

-.23 (-.51)

.89

MASQ-AA (17)

17-85

17-54

24.93

8.85

1.75 (7.64)

2.66 (5.85)

.89

MASQ-AD (22)

22-110

22-100

58.17

15.75

.22 (.96)

-.13 (-.28)

.91

MASQ-GD (23)

23-115

24-92

45.27

16.77

.96 (4.19)

.23 (.51)

.94

WMS-III: Faces
WMS-III: LNS
WMS-III: Spatial
Span

1-19
1-19
1-19

3-18
5-17
3-18

9.59
9.92
11.44

3.01
2.33
2.82

.33 (1.44)
.70 (3.06)
-.65 (-2.83)

.78 (1.71)
1.08 (2.37)
1.28 (2.81)

N/A
N/A
N/A

Note. N = 111. Std. Error of Skewness = .229. Std. Error of Kurtosis = .455. SI-R = Saving Inventory—Revised;
MACCS-GM = Memory and Cognitive Confidence Scale – Confidence in General Memory subscale; OBQ-P =
Obsessive Beliefs Questionnaire – Perfectionism subscale; SCI-R = Saving Cognitions Inventory – Revised (without
memory subscale); FIS = Frost Indecisiveness Scale; BAARS-IV = Barkley Adult ADHD Scale; OCI-R-NH =
Obsessive Compulsive Inventory – Revised without hoarding; MASQ = Mood and Anxiety Symptom
Questionnaire; AA = Anxious Arousal subscale; AD = Anhedonic Depression subscale; GD = General Distress
subscale; WMS-III LNS = Wechsler Memory Scales— 3rd Edition – Letter-Number Sequencing.
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2013). The MACCS-GM, SCI-R (without the memory subscale), BAARS, MASQ-AA, MASQGD, WMS-III-LNS, SI-R total and subscales, and anxiety and sadness ratings on the discarding
task all demonstrated significant positive skew. The WMS-III-Spatial Span total score was
negatively skewed. Additionally the SI-R clutter subscale, MASQ-AA, WMS-III-Spatial Span,
and sadness ratings on the discarding task were leptokurtic. Tabachnick and Fiddell (2013)
recommend applying the transformation that produces the distribution closest to normal. Squareroot transformations were performed on the MACCS-GM, SCI-R (without the memory
subscale), BAARS, WMS-LNS, SI-R total score and subscales and anxiety ratings from the
behavioral hoarding task. A logarithmic transformation was performed on the MASQ-GD and an
inverse transformation was performed on the MASQ-AA and sadness ratings from the behavioral
hoarding task. The WMS-III-Spatial Span was not transformed because all transformations
produced distributions further from normal. After variables were transformed, normality was met
as indicated by non-significant Shapiro-Wilks statistics, as well as skewness and kurtosis values
that were within the acceptable range. Scatterplots of residuals against predicted values and nonsignificant lack of fit tests indicated linearity and homoscedasticity. Additionally, Levene’s tests
of homogeneity for all ANOVA and ANCOVA analyses described below were non-significant,
indicating homoscedasticity. Durbin-Watson statistics ranged from 1.99 to 2.16 for all regression
analyses indicating that the assumption of independence of residuals was met. Finally,
multicollinearity was detected via regression collinearity diagnostics using criteria suggested by
Belsley, Kuh, and Welsch (1980) of a conditioning index greater than 30 on any dimension and
two or more variance proportions of greater than .5 on that dimension. To address
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multicollinearity, the MASQ-GD was removed as a covariate from regression analyses because it
contained the highest variance proportion (Tabachnick & Fiddell, 2013).
Reliability and validity. To test for measurement error, internal consistency (Cronbach’s
alpha) was computed for each measure (see Table 1). Internal consistency for all measures met a
recommended cut-off of .80 (Carmines & Zeller, 1979; Nunnally, 1978), with the exception of
the Excessive Acquisition subscale of the SI-R which had an internal consistency of .73. To
examine construct validity of the behavioral discarding task, correlations among the percentage
of items discarded, anxiety, indecisiveness, and sadness ratings, SI-R-Difficulty Discarding
subscale scores, and MASQ-SF subscale scores were computed for the control group participants
(n = 27; see Table 2). The SI-R-Difficulty Discarding subscale demonstrated non-significant
correlations with the percentage of items discarded during the behavioral task. The SI-RDifficulty Discarding subscale was significantly correlated with ratings of anxiety (r = .63, p <
.001) and indecisiveness (r = .44, p = .02) on the behavioral task and demonstrated a small to
medium correlation with sadness ratings, although this was non-significant (r = .31, p = .11). The
percentage of items discarded during the behavioral task demonstrated correlations of similar
strength with the MASQ-SF subscales and the SI-R-Difficulty Discarding subscale, although
these correlations also were non-significant.
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Table 2
Behavioral Discarding Task Convergent and Discriminant Correlations

1

2

3

4

5

6

7

1. % Items Discarded

--

2. Behavioral Task:
Anxiety

.22

--

3. Behavioral Task:
Indecisiveness

.09

.55**

--

4. Behavioral Task:
Sadness

-.13

.38*

.11

--

5. SI-R-Difficulty
Discarding

-.20

.63**

.44*

.31

--

6. MASQ-AA

.25

.51**

.07

.31

.34

--

7. MASQ-AD

.12

.26

.02

.11

.02

.32

--

8. MASQ-GD

-.22

.29

-.04

.15

.38

.62**

.38

Note. n = 27 (control condition). SI-R = Saving Inventory—Revised; MASQ-AA = Mood and
Anxiety Symptom Questionnaire – Anxious Arousal subscale; MASQ-AD = Mood and Anxiety
Symptom Questionnaire – Anhedonic Depression subscale; MASQ-GD = Mood and Anxiety
Symptom Questionnaire – General Distress subscale. *p < .05, **p < .01.
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Baseline differences across conditions. A series of chi-square tests and one-way
ANOVAs were conducted to determine if participants in the three study conditions differed on
any variable at baseline (see Table 3). Chi-square tests indicated significant group differences in
race composition such that the low memory confidence condition contained a significantly
greater percentage of Caucasian/White individuals than did the high memory confidence
condition, χ2(2, N = 70) = 10.6, p = .01. Omnibus ANOVA results also indicated significant
group differences in hoarding symptoms [F(2, 67) = 4.23, p = .02], hoarding-related cognitions
[F(2, 67) = 7.53, p = .001], and non-hoarding OC symptoms [F(2, 67) = 4.43, p = .02]. Post hoc
comparisons using Scheffé’s procedure indicated that participants in the high memory
confidence condition reported significantly greater hoarding symptoms, hoarding-related
cognitions, and non-hoarding OC symptoms than did participants in the control condition. There
were no significant differences in hoarding symptoms, hoarding-related cognitions, and nonhoarding OC symptoms, either between the high memory confidence and low memory
confidence conditions or between the low memory confidence and control conditions. All
subsequent analyses of the three conditions controlled for race, hoarding symptoms, hoardingrelated cognitions, and non-hoarding OC symptoms.

Table 3
Demographics and Study Variables by Condition

Demographics
Gender (% female)
Ethnicity (% Hispanic
or Latino/Latina)
Race
White/Caucasian
Black/African
American
Asian or Asian
American
Multiracial
Prefer not to respond

Age

Control
n = 27

Low Memory
Confidence
n = 18

High Memory
Confidence
n = 25

%

%

%

Χ2

p

40.7
11.1

72.2
5.6

64.0
24.0

5.11
3.27

.08
.20

63.0a,b
18.5

88.9a
11.1

40.0b
24.0

10.6
1.15

.01
.56

11.1

0

12.0

2.29

.32

3.7
7.4

5.6
0

12.0
0

1.44
3.28

.49
.19

M (SD)

M (SD)

M (SD)

F

p

20.1 (2.42)

20.1 (2.51)

19.5 (1.94)

0.46

.63
(continued on next page)
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Table 3 (continued)
Study Variables

M (SD)

M (SD)

M (SD)

F

p

SI-R
MACCS-GM
OBQ-P

15.78 (11.67) a
32.17 (13.42)
50.29 (19.43)

19.11 (10.65) a,b
33.17 (15.90)
53.22 (17.42)

24.98 (13.93) b
36.40 (13.45)
56.16 (21.03)

4.23
0.76
0.59

.02
.47
.56

SCI-R
FIS

41.86 (15.35) a
36.59 (9.07)

56.52 (23.64) a,b
39.06 (10.84)

67.20 (29.89) b
41.12 (9.63)

7.53
1.41

<.01
.25

BAARS-IV
OCI-R-NH

46.10 (14.08)
10.38 (9.37) a

48.17 (11.69)
15.65 (9.81) a,b

53.03 (14.35)
18.20 (12.17) b

1.82
4.43

.17
.02

MASQ-AA
MASQ-AD
MASQ-GD

22.27 (4.86)
57.07 (13.42)
44.99 (14.52)

24.95 (5.80)
58.00 (16.48)
48.28 (20.29)

24.92 (8.20)
62.60 (17.73)
46.23 (14.55)

1.38
0.89
0.10

.26
.43
.90

WMS-III Faces I
WMS-III LNS
WMS-III Spatial Span

9.52 (2.97)
10.37 (2.31)
12.00 (2.32)

8.39 (2.48)
10.00 (2.47)
13.22 (3.21)

10.48 (3.57)
9.96 (1.86)
11.24 (2.59)

2.41
0.23
2.90

.10
.80
.06

Note. Conditions with the same subscript letter do not significantly differ. SI-R = Saving Inventory – Revised; MACCS-GM =
Memory and Cognitive Confidence Scale – Confidence in General Memory subscale; OBQ-P = Obsessive Beliefs Questionnaire –
Perfectionism subscale; SCI-R = Saving Cognitions Inventory – Revised (without memory subscale); FIS = Frost Indecisiveness
Scale; BAARS-IV = Barkley Adult ADHD Scale; OCI-R-NH = Obsessive Compulsive Inventory – Revised without hoarding;
MASQ-AA = Mood and Anxiety Symptom Questionnaire – Anxious Arousal subscale; MASQ-AD = Mood and Anxiety Symptom
Questionnaire – Anhedonic Depression subscale; MASQ-GD = Mood and Anxiety Symptom Questionnaire – General Distress
subscale; WMS-III LNS = Wechsler Memory Scales— 3rd Edition – Letter-Number Sequencing.
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Manipulation check. Participants in the high memory confidence condition who
reported beliefs about their memory as being poor, fair, or average on the PFQ (n = 6 of 44) were
removed from all analyses involving the experimental manipulation (i.e., their data were retained
for all other analyses). Likewise, participants in the low memory confidence condition who
reported beliefs about their memory as being average, good, or excellent were removed from all
analyses involving the experimental manipulation (n = 9 of 33). Overall, the manipulation was
successful for 81% of the sample. T-tests indicated no significant differences on age, sex, or
memory ability between individuals for whom the manipulation worked and individuals for
whom the manipulation did not work. However, compared to participants for whom the
manipulation worked (M = 35.17, SD = 14.52), those for whom the manipulation did not work
(M = 25.15, SD = 9.28) reported significantly greater baseline confidence in memory, t(66) =
2.40, p = .02.
Primary Data Analyses
Aim 1. Consistent with Hypothesis 1.1, greater hoarding symptoms were associated with
lower confidence in memory, r(104) = .41, p < .001. All other study variables demonstrated
significant associations with hoarding symptoms, with the exception of WMS-III-Faces I and
WMS-III-LNS subtest scores, which were excluded as covariates in subsequent analyses (see
Table 4). A hierarchical linear regression indicated that after controlling for hoarding-related
beliefs, indecisiveness, ADHD symptoms, non-hoarding OC symptoms, anxiety, and depression,
confidence in memory did not account for significant additional variance in hoarding symptoms,

R2 = .01, p = .21 (see Table 5). Thus, Hypothesis 1.2 was not supported.

Table 4
Bivariate Correlations among all Study Variables
1
1. SI-R

2

3

4

5

6

7

8

9

10

11

12

13

14

15

--

2. SI-R-Difficulty
Discarding
3. SI-R-Clutter

.85**

--

.79**

.52**

--

4. SI-R-Excessive
Acquisition
5. MACCS-GM

.86**

.63**

.53**

--

.41**

.39**

.27**

.38**

--

6. OBQ-P

.23*

.18

.15

.23*

.24*

**

.58

**

.30

**

.34**

--

.54

.58**

.46**

.48**

.52**

.46**

.24*

.22*

--

9. BAARS-IV

.55**

.35**

.45**

.59**

.49**

.33**

.19*

.57**

10. OCI-R-NH

.58

**

.48

**

**

**

**

**

**

**

.59**

--

11. MASQ-AA

.30**

.15

.20*

.41**

.21**

.17

.14

.25**

.56**

.41**

12. MASQ-AD

.29

**

.19

.25

**

**

*

*

-.04

.41

**

**

**

.20*

--

13. MASQ-GD

.39**

.33**

.23*

.43**

.30**

.32**

.18

.44**

.65**

.51**

.68**

.44**

--

14. WMS-III-Faces I

.15

.03

.25**

.10

.03

.03

.03

-.02

.17

-.02

-.03

.27**

.03

--

15. WMS-III-LNS

.08

.06

.08

.05

.02

.01

-.08

-.05

.02

.04

-.06

.09

.00

.18

.58

.30

.37

--

**

7. SCI-R (without
memory subscale)
8. FIS

.35

.47

**

.45

.29

.47

.21

.48

.42

--

.46

.28

--

--
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16. WMS-III-Spatial
.11
.15
.12
.04
.05
.01
-.07 -.02
.01
-.06
-.17
.08
-.06
.07
.50**
Span
Note. N = 104. *p < .05, **p < .01. SI-R = Saving Inventory—Revised; MACCS-GM = Memory and Cognitive Confidence Scale – Confidence in General
Memory subscale; OBQ-P = Obsessive Beliefs Questionnaire – Perfectionism subscale; SCI-R = Saving Cognitions Inventory – Revised (without
memory subscale); FIS = Frost Indecisiveness Scale; BAARS-IV = Barkley Adult ADHD Scale; OCI-R-NH = Obsessive Compulsive Inventory
– Revised without hoarding; MASQ-AA = Mood and Anxiety Symptom Questionnaire – Anxious Arousal subscale; MASQ-AD = Mood and
Anxiety Symptom Questionnaire – Anhedonic Depression subscale; MASQ-GD = Mood and Anxiety Symptom Questionnaire – General
Distress subscale; WMS-III-LNS = Wechsler Memory Scales— 3rd Edition – Letter-Number Sequencing.
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Table 5
Linear Regression with Hoarding Symptoms (SI-R total score) as the Outcome Variable

B

SE



t

p

SCI-R

.34

.06

.38

5.27

<.001

FIS

.05

.01

.37

4.56

<.001

BAARS-IV

.17

.14

.12

1.25

.214

OCI-R-NH

.14

.08

.16

1.85

.067

MASQ-AA

2.71

9.29

.02

0.29

.771

MASQ-AD

.01

.01

.07

0.88

.382

Spatial Span

.08

.03

.15

2.41

.018

SCI-R

.35

.07

.40

5.43

<.001

FIS

.05

.01

.39

4.73

<.001

BAARS-IV

.21

.14

.15

1.50

.138

OCI-R-NH

.15

.08

.17

1.98

.051

MASQ-AA

1.72

9.30

.01

0.19

.853

MASQ-AD

.01

.01

.07

0.94

.349

Spatial Span

.08

.03

.15

2.48

.015

MACCS-GM

-.11

.90

-.10

-1.25

.214

Step 1

Step 2

R2 = .65, F(7, 96) = 25.21**
∆R2 = .01, ∆F = 1.57
Note. N = 104. **p < .01. SI-R = Saving Inventory—Revised; SCI-R = Saving Cognitions
Inventory – Revised (without memory subscale); FIS = Frost Indecisiveness Scale; BAARS-IV =
Barkley Adult ADHD Scale; OCI-R-NH = Obsessive Compulsive Inventory – Revised without
hoarding; MASQ-AA = Mood and Anxiety Symptom Questionnaire – Anxious Arousal
subscale; MASQ-AD = Mood and Anxiety Symptom Questionnaire – Anhedonic Depression
subscale; Spatial Span = Wechsler Memory Scales— 3rd Edition – Spatial Span; MACCS-GM =
Memory and Cognitive Confidence Scale – Confidence in General Memory subscale.
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Additionally, after controlling for covariates, no SI-R subscale demonstrated significant
associations with confidence in memory (ps > .05; see Table 6). Results indicated that the
difficulty discarding factor was the only factor to demonstrate relations in the predicted direction
after accounting for the covariates [β = .02, t(103) = .17, p = .87].
Aim 2. To test Hypotheses 2.1 and 2.2, four ANCOVAs were conducted. Contrary to
Hypothesis 2.1, there were no significant group differences in anxiety, indecisiveness, or sadness
ratings following the behavioral task, after controlling for race, hoarding symptoms (SI-R), nonhoarding OC symptoms (OCI-R-NH), and hoarding-related cognitions (SCI-R without memory
subscale) (see Table 7). Additionally, there were no significant group differences in percentage
of items discarded after controlling for race, SI-R, OCI-R-NH, and SCI-R scores [F(2, 67) = .90,
p = .41, partial η2 = .03]. However, results were in the predicted direction such that individuals in
the low confidence condition (M = 39.38) discarded fewer items than individuals in the control
(M = 51.99) and high (M = 45.21) conditions. Thus, findings do not support Hypothesis 2.2.
Aim 3. Hierarchical regression analyses revealed no significant interaction between
confidence in memory (i.e., mean-centered MACCS-GM scores) and perfectionism (i.e., meancentered OBQ-P scores) on difficulty discarding,  R2 = .00, p = .56 (see Table 8). Simple slopes
analyses indicated that confidence in memory was a significant predictor of difficulty discarding
at both high (+1 SD; β = .24, t = 2.26, p = .03) and low (-1 SD; β = .34, t = 2.79, p = .01) levels
of perfectionism. Simple slopes are displayed in Figure 1. Thus, Hypothesis 3.1, that the negative
association between confidence in memory and difficulty discarding would be stronger at higher
levels of perfectionism was not supported.
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Table 6
Linear Regression with Confidence in Memory (MACCS-GM score) as the Outcome Variable
B

SE



t

p

Step 1
SCI-R

.15

.07

.20

2.01

.048

FIS

.03

.01

.21

1.99

.049

BAARS-IV

.35

.16

.29

2.17

.032

OCI-R-NH

.09

.09

.12

1.00

.318

MASQ-AA

-8.97

10.76

-.08

0.83

.407

MASQ-AD

.00

.01

.05

0.47

.638

Spatial Span

.02

.04

.05

0.54

.589

Step 2
SCI-R

.19

.09

.24

2.12

.036

FIS

.03

.01

.27

2.22

.029

BAARS-IV

.39

.16

.33

2.40

.019

OCI-R-NH

.10

.09

.13

1.09

.280

MASQ-AA

-7.07

11.00

-.07

.64

.522

MASQ-AD

.00

.00

.06

.59

.554

Spatial Span

.03

.04

.06

.71

.482

SI-R-Difficulty

.02

.15

.02

.17

.868

SI-R-Clutter

-.09

.11

-.09

-.88

.380

SI-R-Acquisition

-.17

.18

-.12

-.94

.349

Discarding

R2 = .37, F(7, 96) = 7.94**
∆R2 = .01, ∆F = 0.66
Note. N = 104. **p < .01. MACCS-GM = Memory and Cognitive Confidence Scale – Confidence in
General Memory subscale; SCI-R = Saving Cognitions Inventory – Revised (without memory subscale);
FIS = Frost Indecisiveness Scale; BAARS-IV = Barkley Adult ADHD Scale; OCI-R-NH = Obsessive
Compulsive Inventory – Revised without hoarding; MASQ-AA = Mood and Anxiety Symptom
Questionnaire – Anxious Arousal subscale; MASQ-AD = Mood and Anxiety Symptom Questionnaire –
Anhedonic Depression subscale; Spatial Span = Wechsler Memory Scales— 3rd Edition – Spatial Span;
SI-R = Saving Inventory—Revised. Anhedonic Depression subscale; Spatial Span = Wechsler Memory
Scales— 3rd Edition – Spatial Span; SI-R = Saving Inventory—Revised.

Table 7
Analyses of Covariance Predicting Emotion Ratings and Percentage of Items Discarded with Hoarding Symptoms, Hoarding-related
Cognitions, Non-hoarding OC Symptoms, and Race as Covariates

Total
(N = 70)
Outcome variable

Control
(n = 27)

Low Confidence
in Memory
(n = 18)

High Confidence
in Memory
(n = 25)

M

SD

M

SD

M

SD

M

SD

F(2, 63)

p

Anxiety Rating

2.64

2.31

2.11

2.29

2.94

2.90

3.00

1.78

0.05

.95

Indecisiveness Rating

3.14

2.40

2.33

2.24

3.22

2.24

3.96

2.47

1.30

.28

Sadness Rating

1.00

1.74

0.33

0.62

2.00

2.66

1.00

1.41

0.68

.51

% of Items Discarded 46.32
22.74
51.99
22.89
39.38
21.26
45.21
22.93
1.77
.18
Note. N = 70. Covariates in all four models were the Saving Inventory – Revised total score, Saving Cognitions Inventory – Revised
without the memory subscale, Obsessive Compulsive Inventory – Revised without hoarding, and race (% of White/Caucasian
participants).
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Table 8
Self-reported Confidence in Memory and Perfectionism as Predictors of Difficulty Discarding

B

SE

β

t

MACCS-GM

.28

.08

.33

3.51*

OBQ-P

.01

.01

.17

1.77

MACCS-GM

.29

.08

.34

3.54*

OBQ-P

.01

.01

.17

1.75

MACCS-GM X
OBQ-P

-.00

.00

-.05

-.59

Variables
Step 1

Step 2

R2 = .17**, F(3,100) = 6.76**
∆R2 = .00, ∆F = 0.35
Note. N = 104. *p < .01. **p < .001. Dependent variable is Saving Inventory Revised – Difficulty
Discarding subscale. MACCS-GM and OBQ-P are mean centered. MACCS-GM = Memory and
Cognitive Confidence Scale – Confidence in General Memory subscale; OBQ-P = Obsessive
Beliefs Questionnaire – Perfectionism Subscale.

10
9

SI-R: Difficulty Discarding

8
7
6
5

Hi
Perfectionism

4

Lo
Perfectionism

3
2
1
0
-1 SD

+ 1 SD

Confidence in Memory
Figure 1: Self-reported Memory Confidence and Perfectionism Predicting Difficulty Discarding
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A hierarchical regression analysis with percentage of items discarded as the outcome
variable and race as a covariate indicated no significant interaction between condition (high vs.
low confidence in memory) and perfectionism (i.e., OBQ-P scores), R2 = .01, p = .58 (See
Table 9). There was a significant main effect of perfectionism on percentage of items discarded
(controlling for race), such that greater perfectionism predicted fewer items discarded, β = -.40, t
= 2.53, p = .02. Although the interaction was not significant, simple slopes were in the predicted
form such that individuals in the low memory confidence condition discarded fewer items at
higher levels of perfectionism (β = -.55, t = 2.19, p = .03) and perfectionism did not predict
percentage of items discarded for participants in the high memory confidence condition (β = -.35,
t = 1.48, p = .15) (see Figure 2). Finally, hierarchical regression analyses revealed no significant
main effects and no interaction between confidence in memory and perfectionism with respect to
anxiety, indecisiveness, or sadness ratings (all ps > .05; see Table 10 and Figures 3-5). Thus,
Hypothesis 3.2, that individuals in the low memory confidence condition would experience
greater difficulty discarding at higher levels of perfectionism, was not supported.
Post Hoc Analysis of Indirect Effects
Data Analytic Strategy. Post hoc analyses of indirect effects were conducted to examine
variables that may explain the relationship between confidence in memory and hoarding
symptoms. Two theoretically plausible mediation models were examined (see Discussion for
theoretical rationale). The first model tested whether non-hoarding OC symptoms (OCI-R-NH
scores) could explain the relationship between confidence in memory (MACCS-GM scores) and
hoarding symptoms (SI-R scores). The second model examined indecisiveness (FIS scores) as a
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Table 9
Confidence in Memory and Perfectionism as Predictors of Percentage of Items Discarded
B

SE

β

t

Condition (Low
vs. High)

6.33

3.75

.29

1.69

OBQ-P

-.42

.17

-.37

-2.50*

Condition

6.29

3.71

.28

1.66

OBQ-P

-.45

.18

-.40

-2.53*

Condition X
OBQ-P

.10

.18

.09

.56

Variables
Step 1

Step 2

R2 = .18, F(3,39) = 2.12
∆R2 = .01, ∆F = 0.51
Note. N = 43; *p < .05; Dependent variable is percentage of items discarded during the
behavioral discarding task. Condition (low and high confidence in memory) is contrast coded (1, 1) and OBQ-P is mean centered. OBQ-P = Obsessive Beliefs Questionnaire – Perfectionism
Subscale. Analysis controls for race.

Figure 2: Confidence in Memory and Perfectionism Predicting Percentage of Items Discarded during a Behavioral Discarding Task
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Table 10
Confidence in Memory and Perfectionism as Predictors of Emotion Ratings Following a Behavioral Discarding Task

β

Anxiety
SE
t

∆R

2

β

Indecisiveness
SE
t

∆R

2

β

Sadness
SE
t

∆R2

Step 1
Condition
(Low vs.
High)

.10

.15

.55

.14

.43

.75

-.08

.06

-.47

OBQ-P

.12

.01

.76

.19

.02

1.20

-.07

.00

-.44

Condition

.10

.15

.55

.13

.43

.85

-.08

.06

-.47

OBQ-P

.13

.01

.74

.14

.02

.85

-.06

.00

-.39

Condition X
OBQ-P

-.02

.01

-.09

.14

.02

.86

-.01

.00

-.05

Step 2

.03

.02

.00

Note. N = 43; *p < .05; **p < .001. Dependent variables are anxiety, indecisiveness, and sadness ratings. Condition (low and high
confidence in memory) is contrast coded (-1, 1) and OBQ-P is mean centered. OBQ-P = Obsessive Beliefs Questionnaire –
Perfectionism Subscale. Analyses control for race.
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Figure 3: Confidence in Memory and Perfectionism Predicting Anxiety Ratings Following a Behavioral Discarding Task

65

Figure 4: Confidence in Memory and Perfectionism Predicting Indecisiveness Ratings Following a Behavioral Discarding Task
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Figure 5: Confidence in Memory and Perfectionism Predicting Sadness Ratings Following a Behavioral Discarding Task
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potential mediator of the relationship between confidence in memory (MACCS-GM scores) and
difficulty discarding (SI-R-Difficulty Discarding scores). Both models were tested using the
Preacher and Hayes (2004) indirect macro for SPSS with 5,000 bootstrap re-samples and a
confidence interval (CI) of 95%. Although experimental data were available, these data were not
used to test mediation hypotheses given non-significant relations between confidence in memory
(i.e., study condition), indecisiveness (ratings during the behavioral task), and percentage of
items discarded.
Results. In the first model, the MACCS-GM total score was a significant predictor of SIR scores. However, when MACCS-GM and OCI-R-NH scores were entered into the model
together, the relationship between MACCS-GM and SI-R scores reduced, although remained
significant. The indirect effect of MACCS-GM on SI-R scores via OCI-R-NH was significant
[95% CI (.14, .42)], suggesting partial mediation (see Table 11).

Table 11
Post Hoc Analysis of Indirect Effects: Predictors of Hoarding Symptoms (SI-R total score)
β

SE

B

R2

MACCS-GM

.41**

.11

.47**

.17**

Mediated Model
MACCS-GM

.18*

.10

.21*

.51**

.08

.45**

Variables

R2

95% CI

.21**

.14, .42

Total Effect

OCI-R-NH

.38**

Note. N = 104. *p < .05, **p < .001. MACCS-GM = Memory and Cognitive Confidence Scale –
Confidence in General Memory subscale); OCI-R-NH = Obsessive Compulsive Inventory –
Revised without hoarding.
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In the second model, the relationship between MACCS-GM scores and SI-R-Difficulty
Discarding scores became non-significant when FIS was included in the model. The indirect
effect of MACCS-GM on SI-R-Difficulty Discarding scores via FIS was significant [95% CI
(.06, .32)], providing evidence of full mediation (see Table 12).

Table 12
Post Hoc Analysis of Indirect Effects: Predictors of Difficulty Discarding (SI-R-Difficulty
Discarding Subscale)
β

SE

B

R2

.37**

.08

.32**

.14**

MACCS-GM

.19

.08

.16

FIS

.39**

.01

.04**

Variables

R2

95% CI

.12**

.06, .32

Total Effect
MACCS-GM
Mediated Model

.26**

Note. N = 104. **p < .001. MACCS-GM = Memory and Cognitive Confidence Scale –
Confidence in General Memory subscale); FIS = Frost Indecisiveness Scale.

Post Hoc Analysis of Reasons for Difficulty Discarding Items
Data Analytic Strategy. Post hoc analyses of qualitative data were also conducted to test
plausible explanations of null findings. For instance, it is possible that some findings were due to
participant items being saved primarily for reasons unrelated to memory (see Discussion for
further rationale). As stated above (see Method), all participants were asked to indicate why they
had difficulty discarding each item that they brought to the laboratory via a single open-ended
question (see Appendix D – Items Survey). Open-ended questions were coded using the
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approach to qualitative data analysis outlined by Strauss and Corbin (1998). This approach
involves three main steps and is conducted iteratively, whereby the analyst moves back and forth
between data and emerging themes, adjusting themes accordingly. The first step is called “open
coding,” during which all responses are reviewed, common themes are identified, and
provisional categories are created. The next step is called “axial coding” and involves distilling
initial categories into broader, abstract themes based on theory. Finally, a third step, called
“selective coding,” involves understanding how categories relate to one another and to a broader
theory.
Results. Percentages of reasons for difficulty discarding items are reported in Table 13.
The final themes that emerged were consistent with prior research on saving motives in HD
(Dozier & Ayers, 2014). Thus, themes were labeled according to the reasons examined by
Dozier and Ayers (2014). These include “losing important information,” (45% of 664 total
items), “sentimental or emotionally significant” (36%), “wasting a potentially useful object”
(12%), and “beautiful or aesthetically pleasing” (2%). Additionally, for a small percentage of
items (1% of all items) participants reported not knowing why they have difficulty discarding
them (labeled “unknown”). Finally, for another small percentage of items (4%), participants
reported that they would not have any difficulty discarding them, and thus, did not adhere to
study instructions.
Through the iterative coding process, a sub-theme labeled “memory-related reasons” was
identified. Reasons were coded as “memory-related” if the participant specifically used words or
phrases such as “memory,” “remind,” “reminder,” “forget,” (e.g., “so that I do not forget…”) and
“reminds me of…” Memory-related reasons always fell under the broader categories of “losing
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important information” and “sentimental or emotionally significant.” Of all items brought to the
laboratory, approximately 23% were difficult to discard due to memory-related reasons. Of the
items that were difficult to discard for sentimental or emotional significance (n = 240), 47% were
difficult to discard for memory-related reasons. Of items that were difficult to discard for reasons
related to losing important information (n = 299), 12% were difficult to discard for memoryrelated reasons. Overall, it was more common for items to be difficult to discard for both
memory-related reasons and sentimental or emotional significance (M = 17.47) versus memoryrelated reasons and “losing important information” (M = 5.19).

Table 13
Post Hoc Analysis: Percentage of Reasons for Difficulty Discarding Items
Reason for Difficulty Discarding

Min

Max

M (SD)

% of Total
Participants

0

100

44.85 (31.58)

82.9

0

40

5.19 (8.40)

40.7

Sentimental or emotionally
significant
Memory-related

0

100

35.85 (34.52)

81.4

0

100

17.47 (21.93)

70.2

Total memory-related reasons

0

100

22.66 (22.57)

73

Wasting a potentially useful object

0

60

12.12 (14.69)

57.1

Beautiful or aesthetically pleasing

0

33.33

2.19 (5.87)

16

Unknown

0

20

1.00 (3.86)

7.1

No difficulty

0

66.67

3.99 (10.67)

20

Losing important information
Memory-related

Note. N = 70. % of Total Participants = percentage of participants endorsing this reason for at
least one item.

CHAPTER 6
DISCUSSION

The cognitive-behavioral model of HD suggests that poor confidence in memory is one
factor underlying hoarding symptoms (Frost & Hartl, 1996; Steketee et al., 2003). Studies have
explored relations among confidence in memory and hoarding symptoms using cross-sectional,
survey methodology (Fitch & Cougle, 2013; Hartl et al., 2004; Steketee et al., 2003), but no
study has examined whether poor confidence in memory causes hoarding symptoms. The
primary goal of the current study was to address this limitation by examining both correlational
and causal relations among hoarding symptoms and confidence in memory. Additionally, the
current study tested the hypothesis that perfectionism is one individual difference variable that
moderates the relationship between confidence in memory and hoarding symptoms.
Summary and Interpretation of Study Findings
Aim 1. Consistent with previous research and the cognitive-behavioral model of HD
(Fitch & Cougle, 2013; Frost & Hartl, 1996; Hartl et al., 2004), bivariate correlation analyses
found support for Hypothesis 1.1, that poor confidence in memory would be associated with
greater overall hoarding symptoms (r = .41). However, after controlling for other variables
shown to be associated with hoarding symptoms, this relationship did not remain significant (and
thus Hypothesis 1.2 was not supported; see Table 5). Further, when examining relations among
memory confidence and hoarding facets, no facet of hoarding significantly predicted confidence
in memory after controlling for covariates (see Table 6). Namely, confidence in memory
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demonstrated relations of similar magnitude with difficulty discarding and excessive acquisition,
which were both numerically larger than its relation with clutter (rs = .39, .38 and .27,
respectively). Thus, Hypothesis 1.3 that confidence in memory would demonstrate the strongest
relations with the difficulty discarding facet of hoarding was not supported.
These findings may be interpreted in several ways. First, the correlation coefficient for
the relationship between confidence in memory and hoarding symptoms was .41, which is
classified as medium to large according to Cohen’s (1988) commonly-cited effect size criteria. In
conjunction with the non-significant regression analyses, one interpretation of these findings is
that although confidence in memory may be relevant to HD, this factor may not be quite as
salient as other factors. For instance, hoarding-related cognitions and indecisiveness
demonstrated stronger bivariate relations with hoarding symptoms than did confidence in
memory. Additionally, these two variables remained significant predictors of hoarding symptoms
in the regression analyses. As such, confidence in memory may be a more distal predictor of
hoarding symptoms that contributes to more proximal mediators such as indecisiveness. Indeed,
post hoc analyses of indirect effects suggest that the path from confidence in memory to
hoarding symptoms is fully mediated by indecisiveness. Prior research suggests that confidence
in memory is related to confidence in other cognitive processes, such as decision making
(Nedeljkovic & Kyrios, 2007). Thus it is theoretically plausible that poor confidence in memory
might generalize to other cognitive processes (e.g., decision-making) leading to indecisiveness,
in turn, causing difficulty discarding. Although this proposition is not supported by experimental
data from the current study, methodological limitations (see below) may account for this.
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Overall, the indirect effect provides preliminary evidence that confidence in memory may
contribute to mediators such as indecisiveness.
It is also possible that relations between confidence in memory and hoarding symptoms
are at least partially explained by OC symptoms. In other words, it may be that confidence in
memory shares an indirect relation to hoarding symptoms via OC symptoms. Again, post hoc
mediation analyses provide some support for this hypothesis such that OC symptoms partially
mediated the relationship between confidence in memory and hoarding symptoms. Although data
from the current study cannot be used to test causal relations given its cross-sectional nature, data
from prior research supports a causal link between confidence in memory and OC symptoms in
the suggested direction (e.g., Alcolado & Radomsky, 2011). Alternatively, it may be that
confidence in memory is one factor responsible for both hoarding and OC symptoms and that
memory confidence accounts for greater variance in symptoms when these disorders occur
together (i.e., comorbidity as a moderator). In general, poor memory confidence may be a
transdiagnostic risk factor and thus, one of many contributors to high comorbidity rates.
Additionally, these findings should be considered in light of the limitations of the
multiple regression approach. When interpreting the “predictive” ability of correlated predictors
in the context of a regression model, it has been recommended to examine both bivariate
correlations and regression coefficients (Courville & Thompson, 2001). One reason for this is
because when a predictor variable is highly correlated with another predictor variable its beta
weight may represent the variance accounted for by itself and the correlated predictor. As such,
some have argued that beta weights should only be interpreted in isolation when predictor
variables are uncorrelated (Courville & Thompson, 2001; Pedhauzer, 1997). Although
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multicollinearity was not detected in the final regression equation using the rules of thumb
provided by Belsley et al. (1980), authors have noted that criteria for establishing the threshold
for acceptable multicollinearity is arbitrary (Cohen, Cohen, West, & Aiken, 2003). Cohen et al.
(2003) suggest that when a regression weight changes signs with the addition of predictors, there
is evidence of statistical suppression and problems with multicollinearity. This was the case for
the regression analyses conducted to test Hypotheses 1.2 and 1.3. Given the number of correlated
predictors in the regression model and these potential suppression effects, it is reasonable to
suspect problematic multicollinearity and in turn, beta weights that are difficult to interpret, or
wholly uninterpretable. Thus, findings from the current study should not be misconstrued as
suggesting that confidence in memory is “unimportant” in the prediction of hoarding symptoms.
Suggestions to address issues related to the multiple regression approach are offered below (see
Directions for Future Research).
Aim 2. This study did not find support for a causal relationship between confidence in
memory and difficulties discarding. Specifically, individuals randomized to the low confidence
in memory condition did not experience greater difficulties discarding possessions compared to
individuals in the either high memory confidence or control conditions (Hypotheses 2.1 and 2.2).
Four separate ANCOVA analyses were conducted to test different markers of difficulty
discarding as outcome variables, including the percentage of possessions discarded, and
participant anxiety, indecisiveness, and sadness ratings during the behavioral discarding task. All
four analyses yielded non-significant findings.
Several theoretical and methodological factors may explain these findings. First, the
current study examined confidence in memory as a factor that contributes to difficulties
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discarding. It is equally plausible that individuals with HD develop poor confidence in their
memory abilities as a result of their hoarding symptoms, particularly the clutter in their living
space. That is, as individuals accumulate possessions, they are increasing the number of items
and in turn, the amount of information related to items that they believe they must remember.
Similar to how checking symptoms cause declines in memory confidence for individuals with
OCD (e.g., Radomsky et al., 2006; Van den Hout & Kindt, 2003), clutter may contribute to poor
memory confidence in HD. In one recent study, memory deficits were hypothesized as a
potential outcome of clutter (Raines, Timpano, & Schmidt, 2014). Although Raines et al. (2014)
did not find that clutter contributed to poorer memory, they did not investigate metamemory or
confidence in memory and their study was limited by other factors such as a small sample and a
cross-sectional study design. Related to this point, it is possible that the relevance of certain
hoarding correlates changes as a function of hoarding symptom severity or age. For instance,
because symptoms of clutter can become more severe with age (Dozier, Porter, & Ayers, 2015),
it is possible that confidence in memory becomes more relevant as individuals get older.
Next, although the behavioral discarding task has been used in prior research and has
demonstrated some evidence of construct validity (Timpano & Schmidt, 2012; Tolin et al.,
2012), the validity of the task as a measure of hoarding symptoms has not been thoroughly
assessed. Because the focus of this study was not to examine construct validity of the behavioral
task, only two measures were used to assess convergent and discriminant validity (the SI-R and
MASQ, respectively). Although it is possible that non-significant correlations were due to the
small sample that was used for these analyses (n = 27), the magnitude of the correlation between
percentage of items discarded and SI-R-Difficulty Discarding scores was only modest (r = -.20).
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Additionally, correlations were comparable (even numerically larger) between SI-R-Difficulty
Discarding scores and the general distress subscale of the MASQ (r = -.22). Taken together, it
can be concluded that the current study did not find evidence for the construct validity of the
behavioral task.
In contrast to these findings, Tolin et al. (2012) found that individuals with HD discarded
significantly fewer items and reported significantly greater anxiety, indecisiveness, and sadness
during the task compared to individuals with OCD and healthy controls. Additionally, Timpano
and Schmidt (2012) found that, in a sample of undergraduate students, individuals in a highhoarding symptom group (as defined by scores on the SI-R) discarded significantly fewer items
than individuals in a low-hoarding group. Also inconsistent with these two studies, the current
study found non-significant correlations between emotion ratings following the behavioral task
and the percentage of items discarded. With regard to the emotion ratings, participants from the
current study reported levels of anxiety, indecisiveness, and sadness that were comparable to the
emotion ratings in Tolin et al.’s (2012) sample (see Table 7). Tolin et al. (2012) used a 0-100
numeric scale (versus 0-10 in the current study). In their sample of healthy controls (n = 33),
they found mean ratings of 10, 5.68, and 0 for anxiety, indecisiveness, and sadness, respectively.
Mean ratings for individuals with HD (n = 43) were 34.65, 31.63, and 11.86, for anxiety,
indecisiveness, and sadness, respectively. Thus, non-significant findings from the current study
were unexpected given that the behavioral task seems to have elicited levels of emotion similar
to prior research.
The variability in the percentage of items discarded and emotion ratings during the
behavioral task may be better explained by the nature of the items brought to the laboratory as
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opposed to hoarding symptoms or poor confidence in memory. Individuals with HD report
multiple reasons for saving items which were not accounted for in main study analyses involving
the behavioral task. Evidently, poor confidence in memory should influence discarding decisions
most when items are saved due to a perceived need to remember something about the item.
However, this is not the sole reason that individuals save items. Other reasons for saving involve
the item’s aesthetic qualities, perceived usefulness, and sentimental value (Dozier & Ayers,
2014). Post hoc analyses of qualitative data regarding why individuals have difficulty discarding
the items brought to the laboratory revealed that 23% of all items brought to the laboratory were
difficult to discard due to a perceived need to remember something related to the item. Thus, the
majority of items brought to the laboratory were difficult to discard for reasons unrelated to
memory.
Additionally, the current study did not assess the perceived value of the items saved.
Although participants were provided the same instructions prior to the study, there was no
quantitative, dimensional measure to assess compliance with these instructions (e.g., an item
assessing how difficult the participant believes it would be to discard the item). Participants
reported that they would not have difficulty discarding the item for only 4% of all items brought
to the laboratory. However, it is possible that participants anticipated that the task would involve
discarding possessions and primarily brought items that were less valuable.
Finally, these results may be influenced by the failure of random assignment to study
conditions. The randomization method used in the current study created groups that were
significantly different with regard to three main study variables (i.e., hoarding symptoms, nonhoarding OC symptoms, and hoarding-related cognitions; see Table 3). Although analyses

79
controlled for these variables, group differences on a measure representing the main outcome
(i.e., hoarding symptoms) may influence results via related variables not measured in the current
study (e.g., reasons for saving). As a note, it is not clear as to how or why randomization may
have failed. Randomization was conducted via random.org, which provides empiricallysupported, “true” random number generators (Haahr, 2015). “True” random number generators
produce numbers via atmospheric noise and have been compared to “pseudo” random-number
generators which determine numbers based on mathematical formulae (Charmaine, 2005).
Aim 3. This study also examined perfectionism as an individual difference variable
which was hypothesized to strengthen relations between confidence in memory and difficulty
discarding. This interaction was examined in two separate hierarchical regression equations; one
using data from the self-report measures (Hypotheses 3.1) and one using data from the
behavioral task (Hypotheses 3.2). Both moderation analyses failed to find support for an
interactive effect of perfectionism on relations between confidence in memory and hoarding
symptoms.
The moderation analysis testing Hypothesis 3.1 indicated that confidence in memory (i.e.,
MACCS-GM scores) was a significant predictor of difficulty discarding (SI-R-Difficulty
Discarding subscale) at both high and low levels of perfectionism (i.e., OBQ-P scores). These
findings may be explained by a potentially inaccurate assumption that perfectionism extends to
cognitive abilities and information-processing. In other words, it may not be that individuals with
perfectionism always have excessively high standards specifically for remembering information
or perceive exaggerated importance for remembering information. In fact, research on
perfectionism has shown that this trait can be domain specific, such that individuals may only
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have perfectionistic tendencies in certain contexts (e.g., work vs. social settings; Slaney &
Ashby, 1996). Thus, it is possible that relations between perfectionism and perfectionistic beliefs
about memory needed to be established prior to proposing the current interaction. Future
research might consider taking this extra step to clarify the nature of the relationship between
trait perfectionism and perfectionism related to memory abilities.
Relatedly, it is possible that poor confidence in memory often or nearly always occurs
with perfectionistic concerns related to memory. This would leave little utility in asking whether
confidence in memory matters more in the context of a variable that is conceptually similar to
beliefs regarding the importance of remembering information (i.e., perfectionism). In fact,
Alcolado and Radomsky (2012) developed the Beliefs About Memory Inventory which has two
subscales assessing both beliefs about memory ability (i.e., confidence in memory) and the
importance of memory. The scale has demonstrated internal consistency of .95 (Alcolado &
Radomsky, 2015) providing evidence that these two constructs are components of a single,
underlying construct.
Although non-significant, results were in the hypothesized direction when confidence in
memory was defined as group membership into the low or high memory confidence conditions
and when the outcome variable was the percentage of items discarded (Hypothesis 3.2). Thus, in
contrast to findings from Hypothesis 3.1, perfectionism was related to difficulty discarding at
low levels of memory confidence and unrelated to difficulty discarding at high levels of memory
confidence. One potential reason for the non-significant interaction may be the small sample
used to test this hypothesis (n = 43; see Limitations of the Current Study). Few conclusions can
be drawn based on these findings; however, simple slopes in the predicted direction may be
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considered evidence that warrants further investigation of this interaction. It is possible that
perfectionism does, in fact, matter more for individuals with poor memory confidence in the
context of momentary, real-world discarding decisions.
The conceptualization of perfectionism used in the current study may partially explain
non-significant findings. In this study, perfectionism was operationalized as scores on the
Perfectionism subscale of the OBQ. This is the first study to use this measure in an examination
of relations among perfectionism and hoarding symptoms. In fact, the three studies
demonstrating relations between hoarding symptoms and perfectionism all used different
measures to assess perfectionism (Frost & Gross, 1993; Frost et al., 2013; Timpano et al., 2012).
Frost et al. (2013) used the Perfectionism/Uncertainty subscale of the OBQ-44 (OCCWG; 2005),
a more recent, revised version of the OBQ that was used for the current study. The decision to
use the original OBQ for the current study was based on the aim to assess perfectionism separate
from other related constructs (e.g., intolerance of uncertainty). However, it is possible that the
unidimensional conceptualization of perfectionism in this study did not capture the aspects of
perfectionism most important to HD. The two most widely researched conceptualizations of
perfectionism are, in fact, multidimensional, with one assessing different types of perfectionistic
concerns (e.g., concerns over mistakes, personal standards, doubts about actions; Frost, Marten,
Lahart, & Rosenblate, 1990) and the other assessing the source and orientation of perfectionism
(i.e., self-oriented, other-oriented, and socially-prescribed; Hewitt, Flett, Turnbull-Donovan, &
Mikail, 1991). Future studies on HD should explore whether different facets of perfectionism
differentially affect the hoarding-memory confidence relationship. That point noted, it is
important to improve basic consistency in the methods used to examine these associations.
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Of note, perfectionism was only modestly correlated with overall hoarding symptoms (r
= .23, p = .02) and was not significantly correlated with difficulty discarding (r = .18) or clutter
(r = .15), but instead demonstrated the strongest relations with excessive acquisition (r = .23, p =
.02). This may provide evidence that perfectionism is more relevant to excessive acquisition
compared to difficulties discarding. Dozier and Ayers (2014) found that “losing important
information” was the most commonly endorsed reason for acquiring items in individuals with
HD (versus sentimental or emotional significance which was the most commonly endorsed
reason for saving items). If an individual with perfectionism is concerned most with losing
important information, then perhaps perfectionism matters more with regard to acquisition of
items. Alternatively, and similar to the suggestion presented above regarding confidence in
memory (see Aim 1), it is possible that perfectionistic tendencies demonstrate greater relations
with hoarding symptoms when HD co-occurs with other disorders such as OCD (e.g., Hall,
Tolin, Frost, & Steketee, 2013).
Finally, other variables besides perfectionism may be moderators of the relationship
between confidence in memory and hoarding symptoms. Qualitative analyses suggested that
individuals more often endorsed memory-related reasons for difficulty discarding items when
items were also difficult to discard for sentimental or emotional significance. In other words,
participants were more likely to reference a memory or their own memory when items elicited
feelings of, or similar to, nostalgia. Thus, it is possible that confidence in memory matters more
in discarding decisions when items are saved primarily due to emotional or sentimental reasons.
As suggested above, perfectionism is more conceptually related to concerns about losing
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important information rather than sentimentality and thus, may be a less important moderator of
this relationship.
Limitations of the Current Study
The findings from this research should be interpreted in light of several study limitations,
some which have been acknowledged above. Due to practical considerations, the study was
limited by a small sample size that may have been insufficient to detect the medium-large effects
found in prior research on hoarding and memory (Fitch & Cougle, 2013; Hartl et al., 2004).
Thus, low power, particularly with regard to ANCOVA analyses, may explain some nonsignificant findings. Indeed, post hoc power analyses indicated an observed power of .27 to .50
for each ANCOVA analysis.
Also for practical reasons, participants were a nonclinical, undergraduate sample.
Although efforts were made to recruit individuals with high hoarding symptoms, low symptom
severity may have limited the ability to detect effects that would otherwise be detected in a
clinical sample. Additionally, the restricted age range of undergraduate students prevents the
exploration of age as a potential moderating factor, as suggested above. As previously noted,
although hoarding symptoms onset during childhood or adolescence and are conceptualized as
dimensional in nature, symptoms may not become severe until middle adulthood. Thus, an
undergraduate sample may be more likely to include participants that appear “at risk” for HD as
opposed to those reporting clinical levels of symptomatology. Relatedly, although the current
study was experimental in nature, participants were only assessed at a single time point, limiting
exploration of fluctuations in the decision-making process, reciprocal relations between
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variables, and how the importance of different variables may change overtime. As such, although
less practical, longitudinal study designs would be more informative.
Potential validity issues with regard to the behavioral discarding task are described in a
section above. Related to this, the laboratory-based task is limited by its inability to precisely
mimic real-world discarding decisions. Participants were asked to make decisions regarding their
possessions in six seconds, whereas, in reality, decisions regarding saving or discarding items are
not typically time-bound. On a similar note, timed decision-making is likely to elicit more
anxiety related solely to pressure involved in making a quick decision. As such, anxiety related
to general time pressures may confound anxiety related specifically to discarding items;
however, the current study was a replication of prior research using this procedure and, because
each participant underwent the same procedure, anxiety should still be greater for individuals in
the low memory confidence condition regardless of time pressures.
The current study focused primarily on difficulty discarding, one facet of HD. Recent
research published following the development of this project, suggests that cognitive failures
demonstrate stronger relations with excessive acquisition compared to difficulties discarding
(Frost, Rosenfield, Steketee, & Tolin, 2013). Although not the same construct as confidence in
memory, cognitive failures include an individual’s perception of memory problems. A different
study published during data collection for the current study (Dozier & Ayers, 2014), found that
fears of losing important information was a predictor of excessive acquisition but not difficulties
discarding. As noted above, memory confidence demonstrated relations of similar magnitude
with difficulty discarding and excessive acquisition. Taken together, although relations with
difficulty discarding are still theoretically plausible, it is also possible that poor confidence in
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memory causes excessive acquisition. Individuals may collect items with informational value
(e.g., newspapers, flyers, business cards) because they do not trust their memory of the
information (and they believe they must remember it). Perfectionism also demonstrated stronger
correlations with excessive acquisition compared to the other hoarding facets. Thus, how
perfectionism and confidence in memory may differentially interact to contribute to different
facets of HD is an area for future research.
Theoretical and Practical Implications
Although findings did not support six of seven hypotheses, results have theoretical
implications. First, findings provide further support for cognitive and information-processing
models of HD. Although unrelated to the main study hypotheses, the strength of relations
between hoarding symptoms and both indecisiveness and hoarding-related cognitions were
notable and suggest that models of hoarding should continue to emphasize these factors. Direct
relations among these variables have been established in clinical and nonclinical populations
using multiple self-report and behavioral measures. Therefore, future research seeking to
understand mechanisms through which these factors are related to the three facets of hoarding
may make the largest theoretical contribution at this time.
The role of memory confidence in HD is still less clear compared to these other factors.
From the current study, we can infer that confidence in memory is not just applicable to
difficulties discarding and may be similarly relevant to excessive acquisition. Likewise,
perfectionism was only significantly correlated with excessive acquisition and not the other two
facets. It should be noted that hoarding symptoms were unrelated to actual memory abilities,
providing further support for a metamemory deficit versus a deficit in actual memory ability.
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Confidence in memory is one factor that may be particularly amenable to psychotherapy
intervention compared to other factors such as attention deficits, decision-making deficits, or
perfectionism. Still, there needs to be far more research on the relationship between confidence
in memory and hoarding symptoms prior to making any suggestions related to addressing beliefs
about memory via therapeutic interventions. Of note, research is beginning to examine
interventions addressing low memory confidence for individuals with OCD (Alcolado &
Radomsky, 2015). If research clarifies relations between low memory confidence and HD and
finds support for confidence in memory as an etiological factor, it may become appropriate to
adapt such interventions to individuals with HD.
Directions for Future Research
The nature of the relationship between confidence in memory and hoarding symptoms
warrants further exploration. Some directions for future research have been offered above. The
current study examined only one way in which confidence in memory may play a role in
hoarding symptoms. As explained, it is possible that confidence in memory is an outcome, as
opposed to an antecedent of hoarding symptoms. The reciprocal relationship between confidence
in memory and hoarding symptoms (i.e., one contributes to and exacerbates the other) is also
theoretically plausible and warrants investigation.
To address limitations of the multiple regression approach (see discussion on Aim 1
above), future research should consider a dominance analysis (DA; Azen & Budescu, 2003) to
better understand the salience of each theorized factor within the cognitive-behavioral model of
hoarding. DA determines predictor “importance” by taking into account the unique contribution
of each predictor variable for regression models containing all possible combinations of predictor
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variables. There would be utility in applying DA to examine predictors of overall hoarding
symptoms and each facet of hoarding (i.e., difficulty discarding, clutter, and acquisition), given
certain variables may be more important in predicting certain symptoms.
The current study focused specifically on one facet of a broader cognitive confidence
construct (Nedeljkovic & Kyrios, 2007), confidence in memory. A recent study suggests that
hoarding symptoms may also be related to confidence in other cognitive processes including
confidence in decision-making and attention (Fitch & Cougle, 2013). Research regarding the role
of actual and perceived information processing deficits in hoarding is still in beginning stages
and there are a number of questions yet to be answered. Does confidence in decision-making and
attention deficits matter when accounting for actual deficits in these areas? Does poor cognitive
functioning in areas such as attention and decision-making cause individuals to perceive all
cognitive functions (e.g., memory) as impaired?
Future research needs to continue to explore for whom, under what circumstances and
through what mechanisms confidence in memory is related to hoarding symptoms. As suggested
earlier, potential moderators may include age, reasons for saving, or other hoarding-related
cognitions. A potential mediator of this relationship may be. Finally, it is theoretically plausible
that confidence in memory serves as a mediating mechanism through which stressful or
traumatic life events contribute to hoarding symptoms. These are all potential avenues for future
research on HD and metamemory.
Conclusion
Findings from the growing body of literature on hoarding consistently support the role of
several cognitive factors in the development and/or maintenance of HD. The current study was
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the first to examine the causal relationship between confidence in memory and hoarding
symptoms. Notwithstanding its limitations, this study is valuable in that it calls attention to
several important theoretical and methodological issues in the hoarding literature. There is still
no clear answer to the question of whether confidence in memory is an important etiological
factor, outcome, or distal correlate of HD. Thus, the placement of memory confidence in the
nomological network of hoarding symptoms warrants much further investigation. The findings
from the current study and previous research should provide impetus for continued pursuit of this
and related lines of inquiry. Furthermore, it is time to increase the rigor of research devoted to
the study of cognitive factors in HD via utilization of multimethod, experimental, and
longitudinal study designs.
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INFORMED CONSENT FORM
I agree to participate in the research project titled “Acquiring and Saving Behaviors” being
conducted by Arielle Rogers, a graduate student at Northern Illinois University (NIU). I have
been informed that the purpose of this study is to learn more about cognitive and behavioral
processes related to decisions about collecting and saving items.
I understand that if I agree to participate in this study, I first will be asked to complete
questionnaires related to demographics, thoughts and feelings I may have experienced, as well as
my mood. Next, I will be asked to complete a cognitive assessment and a behavioral task related
to saving and acquiring items. I may be given feedback regarding my performance in the
cognitive assessment. In total, this study will require approximately 120 minutes of my time.
I have been informed that potential risks and/or discomforts I could experience during this study
include finding some of the questionnaire items to ask about sensitive information. Additionally,
I may experience momentary distress or discomfort during the assessments or behavioral tasks.
Feedback regarding my performance on the cognitive assessments may also cause minor distress.
As such, although I am encouraged to answer all questions and participate to the best of my
ability in each part of the study, I may omit any questions that I do not wish to answer, decline to
complete any task, and/or discontinue participation at any time.
I understand that all information gathered during this study will be kept confidential and that my
name or personal identifier will not appear on any of the data forms. After PSYC 102 credit has
been assigned, the data will become anonymous in that my data will not be able to be connected
to my name or personal identifier. I have been informed that any subsequent presentations or
publications that include these data will report only group-level data.
I understand that there may be no direct benefit to me for participating in this study. Its main
purpose is research. I am aware that my participation in this study is voluntary and may be
withdrawn at any time without penalty, and that if I have additional questions concerning this
study, I may contact Arielle Rogers (914-330-1516) or her research advisor, Dr. Kevin Wu (815753-1605). I also understand that if I wish to learn about one’s rights as a research participant, I
may contact the NIU Office of Research Compliance at 815-753-8588.
I understand that my consent to participate in this project does not constitute a waiver of any
legal rights or redress I might have as a result of my participation, and I acknowledge that I will
receive a copy of this consent form should I request one.

Signature

Printed Name

Date
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Memory Confidence Manipulation Scripts1

Low Memory Confidence Condition. “Alright so the scores we report to you are in
percentile ranks. Are you familiar with percentile ranking? What it means is that we compare
your scores to our database of scores, which has data on 1000s of men and women in North
America across all the age ranges. So it is technically possible to have scored very highly on the
test, but to still get a low ranking, or vice versa, to score very low, but still get a high ranking.
The range of scores on this test are also normally distributed, meaning that we expect most
people to fall at about the mid point (or 50th percentile), but, as you can see, your scores were
actually between the 35th and 40th percentile, which is very low. Your scores were significantly
lower compared to the standard scores of people your age on this test, so most people your age
would have performed better than you on average across these three tasks. This means you may
not be able to rely on your memory to tell you how well you’ve done. You may already be aware
of this. For example, think about how many times you’ve been sure you know where your keys
are, only to find out that you don’t. If you’re interested, at the end of the study, I can give you a
resource list that we have in the lab that contains information about how to improve your
memory, and resources that you can get more information about this from.”
High Memory Confidence Condition. “Alright so the scores we report to you are in
percentile ranks. Are you familiar with percentile ranking? What it means is that we compare
your scores to our database of scores, which has data on 1000s of men and women in North
America across all the age ranges. So it is technically possible to have scored very highly on the
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test, but to still get a low ranking, or vice versa, to score very low, but still get a high ranking.
The range of scores on this test are also normally distributed, meaning that we expect most
people to fall at about the mid point (or 50th percentile), but, as you can see, your scores were
actually between the 85th and 90th percentile, which is very high. Your scores were significantly
higher compared to the standard scores of people your age on this test so most people your age
would have performed worse than you on average across these three tasks. This means you may
be able to rely on your memory to tell you how well you’ve done. You may already be aware of
this. For example think about all the times you haven’t been sure you know where your keys are,
but then they are in the first place you looked. If you’re interested, at the end of the study, I’d
like to talk to you about getting your permission to contact you for future studies, because we are
interested in testing people like you who do have really good memories.”

1

Alcolado, G. M., & Radomsky, A. S. (2011). Believe in yourself: Manipulating beliefs about
memory causes checking. Behaviour Research and Therapy, 49, 42-49. doi:
10.1016/j.brat.2010.10.001. Adapted with permission.
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DEBRIEFING
Thank you for participating in our study entitled Acquiring and Saving Behaviors. The aim of our
study was to examine the relationship between confidence in memory and hoarding symptoms.
Hoarding disorder is a debilitating condition characterized by difficulty discarding possessions due to
distress, resulting in significant clutter and impairment. Specifically, we are interested in whether
poor confidence in memory leads to difficulty discarding and whether any other variables, such as
perfectionistic beliefs play a role in decisions to save or discard items. For example, individuals may
save items such as class notes or newspaper articles because they set excessively high standards for
knowing every detail of information and they believe they will forget this information if they throw
things away. Individuals with perfectionistic beliefs may unduly fear that forgetting information will
result in making mistakes. Understanding personality and cognitive factors that contribute to
hoarding symptoms will help improve treatments.
We did not reveal our specific study goals before you completed the experiment because we did not
want your knowledge of our goals to influence the way that you responded to survey questions, the
memory assessments, or the behavioral task.
Following the memory assessments, you may have received either positive or negative feedback
regarding your performance. All of our participants are randomly assigned to either receive positive
feedback, negative feedback, or no feedback at all. The feedback you received was entirely made up
and based on a script used in previous research (Alcolado & Radomsky, 2011). That is, it had no
relationship to your actual performance. The purpose of providing you with false feedback regarding
your memory ability was to manipulate your confidence in your own memory ability. Since we are
examining the effects of memory confidence on saving and acquiring behaviors, we wanted some
participants to believe that they have a poor memory and some participants to believe that they have
a very good memory, regardless of whether they do.
Additionally, we did not inform you of the details of the behavioral task prior to the study. The
reason we did not tell you that it would involve making decisions to discard your items was because
we did not want to affect which items you brought into the laboratory. We were unable to tell you
that you would be able to return home with all of your items because this may have influenced your
decisions regarding whether to save or discard an item during the task.
If you are experiencing any distress or discomfort from participation in this experiment and would
like to speak with a professional, please take a counseling resource form offered by your
experimenter. If you have any questions regarding the study, please feel free to contact Arielle
Rogers at 914-330-1516 or rogers.arielle@gmail.com, or Dr. Kevin Wu at 815-753-1605 or
kevinwu@niu.edu. If you are interested in reading further about this type of research the following
two articles are available either through the NIU Library or from the researchers.
Mataix-Cols, D., Frost, R. O., Pertusa, A., Clark, L. A., Saxena, S., Leckman, J. F., . . . Wilhelm, S.
(2010). Hoarding disorder: A new diagnosis for DSM-V? Depression and Anxiety, 27(6),
556-572. doi: 10.1002/da.20693
Steketee, G., & Frost, R. (2003). Compulsive hoarding: Current status of the research. Clinical
Psychology Review, 23(7), 905-927.
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Items Survey
INSTRUCTIONS: You have brought ten paper items into the laboratory today. Please provide a
brief label or description of each item that you’ve brought to the laboratory in the blank space
next to the item number (e.g., greeting card from friend; electric bill; receipt from Target).
Next, please indicate why you have difficulty discarding this item. If you do not feel you would
have difficulty discarding this item please write “no difficulty” and indicate at least one reason
why you have saved this item.

Item l:______________________________________
I have difficulty discarding this item because…

Note. Participants complete this for ten items.

108
HRS-SR
INSTRUCTIONS: Please answer all questions with regard to how things have been IN THE PAST
WEEK.
1. Because of the clutter or number of possessions, how difficult is it for you to use the rooms in
your living space? Think about how easy it is for you to use your furniture (e.g., bed, chair, desk).
0

1

2

Not at all
difficult

3

4

Mildly
difficult

5

6

Moderately
difficult

7

8

Severely
difficult

Extremely
difficult

2. To what extent do you have difficulty discarding (or recycling, selling, giving away) ordinary
things that other people would get rid of?
0

1

2

No
difficulty

3

4

Mild

5

6

Moderate

7

8

Severe

Extreme
difficulty

3. To what extent do you currently have a problem with collecting free things or buying more things
than you need or can use or can afford?
0

1

None

2

3

4

Mild

5

6

Moderate

7

Severe

8
Extreme

4. To what extent do you experience emotional distress because of clutter, difficulty discarding or
problems with buying or acquiring things?

0
None/
Not at all

1

2
Mild

3

4
Moderate

5

6
Severe

7

8
Extreme
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HRS-SR (continued)
5. To what extent do you experience impairment in your life (daily routine, job/school, social
activities, family activities, financial difficulties) because of clutter, difficulty discarding or
problems with buying or acquiring things?
0
None/
Not at all

1

2
Mild

3

4
Moderate

5

6
Severe

7

8
Extreme
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Obsessional Beliefs Questionnaire-P
This inventory lists different attitudes or beliefs that people sometimes hold. Read each
statement carefully and decide how much you agree or disagree with it.
For each of the statements, choose the number matching the answer that best describes
how you think. Because people are different, there are no right or wrong answers.
To decide whether a given statement is typical of your way of looking at things, simply
keep in mind what you are like most of the time.
Use the following scale:
1
disagree
very much

2
disagree
moderately

3
disagree
a little

4
5
neither agree agree
nor disagree a little

6
agree
moderately

7
agree
very much

In making your ratings, try to avoid using the middle point of the scale (4), but rather
indicate whether you usually disagree or agree with the statements about your own beliefs and
attitudes.
1. There is only one right way to do things.

1

2

3

4

5

6

7

2. Things should be perfect according to my own standards.

1

2

3

4

5

6

7

3. In order to be a worthwhile person, I must be perfect at everything 1
I do.

2

3

4

5

6

7

4. If I fail at something, I am a failure as a person.

1

2

3

4

5

6

7

5. If I can’t do something perfectly, I shouldn’t do it at all.

1

2

3

4

5

6

7

6. I must work to my full potential at all times.

1

2

3

4

5

6

7

7. Even minor mistakes mean a job is not complete.

1

2

3

4

5

6

7

8. If someone does a task better than I do, that means I failed the
whole task.

1

2

3

4

5

6

7

9. I should be upset if I make a mistake.

1

2

3

4

5

6

7

10. For me, things are not right if they are not perfect.

1

2

3

4

5

6

7

11. If I don't do as well as other people, that means I am an inferior
person.

1

2

3

4

5

6

7
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12. For me, making a mistake is as bad as failing completely.

1

2

3

4

5

6

7

13. For me, even slight carelessness is inexcusable when it might
affect other people.

1

2

3

4

5

6

7

14. I must be the best at things that are important to me.

1

2

3

4

5

6

7

15. I must keep working at something until it's done exactly right.

1

2

3

4

5

6

7

16. If I don’t do a job perfectly, people won’t respect me.

1

2

3

4

5

6

7
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Indecisiveness Scale
Please indicate to what extent each of the following statements applies to you using the
following scale:
Strongly
Disagree

Strongly
Agree

1. I try to put off making decisions

1

2

3

4

5

2. I always know exactly what I want.

1

2

3

4

5

3. I find it easy to make decisions.

1

2

3

4

5

4. I have a hard time planning my free time.

1

2

3

4

5

5. I like to be in a position to make decisions.

1

2

3

4

5

6. Once I make a decision, I feel fairly confident that
it is a good one.

1

2

3

4

5

7. When ordering from a menu. I usually find it difficult
to decide what to get.

1

4

5

8. I usually make decisions quickly.

1

2

3

4

5

9. Once I make a decision, I stop worrying about it.

1

2

3

4

5

10. I become anxious when making a decision.

1

2

3

4

5

11. I often worry about making the wrong choice.

1

3

4

5

12. After I have chosen or decided something, I often believe
I have made the wrong choice or decision.

1

2

3

4

5

13. I do not get assignments done on time because
I cannot decide what to do first.

1

2

3

4

5

14. I have trouble completing assignments because
I can’t prioritize what is more important.

1

2

3

4

5

15. It seems that deciding on the most trivial thing
takes me a long time.

1

2

3

4

5

2

3

2
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Obsessive–Compulsive Inventory—Revised
Copyright 2002 by Edna B. Foa
The following statements refer to experiences that many people have in their everyday lives.
Circle the number that best describes HOW MUCH that experience has DISTRESSED or
BOTHERED you during the PAST MONTH.
The numbers refer to the following verbal labels:
0
Not at all

1
A little

2
Moderately

3
A lot

4
Extremely

_______ 1.

I have saved up so many things that they get in the way.

_______ 2.

I check things more often than necessary.

_______ 3.

I get upset if objects are not arranged properly.

_______ 4.

I feel compelled to count while I am doing things.

_______ 5.

I find it difficult to touch an object when I know it has been touched by
strangers or certain people.

_______ 6.

I find it difficult to control my own thoughts.

_______ 7.

I collect things I don’t need.

_______ 8.

I repeatedly check doors, windows, drawers, etc.

_______ 9.

I get upset if others change the way I have arranged things.

_______ 10.

I feel I have to repeat certain numbers.

_______ 11.

I sometimes have to wash or clean myself simply because I feel contaminated.

_______ 12.

I am upset by unpleasant thoughts that come into my mind against my will.

_______ 13.

I avoid throwing things away because I am afraid I might need them later.

_______ 14.
_______ 15.

I repeatedly check gas and water taps and light switches after turning them
off.
I need things to be arranged in a particular order.

_______ 16.

I feel that there are good and bad numbers.

_______ 17.

I wash my hands more often and longer than necessary.

_______ 18.

I frequently get nasty thoughts and have difficulty in getting rid of them.

120

121

122

Post-Feedback Questionnaire
1. Were you pleased with the feedback you received?
a.
b.
c.
d.
e.

Completely pleased
Very pleased
Moderately pleased
Not very pleased
Not pleased at all

2. Were you upset with the feedback you received?
a.
b.
c.
d.
e.

Completely upset
Very upset
Moderately upset
Not very upset
Not upset at all

3. Based on this feedback, I believe my memory is
a.
b.
c.
d.
e.

Excellent
Good
Average
Fair
Poor

4. Based on this feedback, would you like to repeat this test?
a.
b.
c.
d.
e.

Definitely repeat
Most likely repeat
Potentially repeat
Likely not repeat
Definitely not repeat

5. Would you recommend this test to others?
a.
b.
c.
d.
e.

Definitely recommend
Most likely recommend
Maybe
Not very likely recommend
Not at all recommend
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6. Was the assessor courteous while administering the feedback?
a.
b.
c.
d.
e.

Completely courteous
Mostly courteous
Somewhat courteous
Mostly not courteous
Not at all courteous

7. Did the assessor explain the feedback in a way that was clear and understandable?
a.
b.
c.
d.
e.

Completely understandable
Mostly understandable
Somewhat understandable
Mostly not understandable
Not at all understandable

8. Would you choose this assessor again in the future?
a.
b.
c.
d.
e.

Definitely
Most likely
Maybe
Not very likely
Definitely not

